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OPTIONS ANALYSIS REPORT 
for the 

ACCELERATED SLUDGE REMOVAL PROJECT 

1 .O INTRODUCTION AND BACKGROUND 

The Department of Energy (DOE) is negotiating an agreement w m  the Colorado 

Department of Health (CDH) and the Environmental Protedon Agency (EPA) to accelerate 

closure of Solar Evaporabon Ponds (SEPs) at Rocky Flats Plant (RFP) This negobating is 

proceeding during the informal phase of the formal Dispute Resolution process for the Operable 

Untt (OU) 4 Draft and Final Phase I Resource Conservation and Recovery Act (RCRA) Facility 

Investigation/Remedial Investigation (RFI/RI) Report Milestones 

A major element of this accelerated closure is a decision to remove the remaining sludge 

from the solar ponds in an expedtted manner (removal to be completed by December 1995) and 

to store the removed sludge in containers The sludge will be stored in containers until final 

processing and disposal acthrrties are completed. 

The DOE directed EG&G to plan the actions required to accomplish pond sludge removal 

and containerize storage The major planning elements include: 

1) 

2) 

Development of a streamlined Phase I Report schedule, 

Evaluabon of opbons for pond sludge removal and containertzabon, 

3) 

4) 

Development of a design crlteria package, and 

Development of a streamlined Interim Measures/lnterim Remedial Action (IM/IRA) 

schedule for pond closure 

This report documents the efforts and conclusions associated with planning element 2, 

above Evaluation of options for pond sludge removal and contanemation. 

Two technical teams were established to evaluate options for pond sludge removal and 

pond sludge storage. The teams consisted of individuals from EG&G, Halliburton NUS, and ICF 
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Kaiser Engineers, with EG&G providing the team leaders. The pond sludge removal team and 

the pond sludge storage team convened activities on July 6,1993 at a facillty prowded by EG&G 

The teams co-located in the same facility in order to accommodate the exchange of information 

necessary to complete the analysis on an aggressive schedule 

Both teams developed a "short list" of the most technically sound opbons on July 9,1993 

The "short lists" were documented in the preliminary version of this report prepared on July 14, 

1993 The short listed optrons were further evaluated, factoring in cost and schedule 

considerabons. The result of this evaluabon was the definrtion of the preferred method for pond 

sludge removal and the preferred method for pond sludge storage. These methods are the 

technical starhng points for development of the design crlteria package and subsequent T i e  II 

design package for pond sludge removal and storage. 

1 1 REGULATORY SElTNG 

Presented in this sedon is a discussion of regulatory matters related to the Solar Ponds 

(Figure 1-1) and the 750 Pad (Figure 1-2) Informabon is presented on exlsting laws, regulations, 

and agreements: and certain proposed or draft regulatrons that have not yet been promulgated 

While an attempt has been made to discuss and evaluate all pertinent regulatrons, detailed 

regulatory requirements are subject to interpretaQon and negotiabon. 

The text includes references to the Code of Federal Regulations (CFR) and the Federal 

Register (FR) where appropriate Federal Regulatory crtatrons are provided where Colorado 

regulatrons are equivalent to Federal regulabons or where a Colorado agency has enforcement 

authority for Federal programs 

Final Draft 7/19/93 2 





7 

/7 ~ 337 
n 

1 ;  
( I  

I 

/ 
I 
, I  
I I  



1.1.1 Solar Evaporation Ponds 

The following sectton provides a detailed ovewiew of the Solar Evaporatton Pond 

Regulatory Status 

1 1 1 1  Ovemew of Solar EvaDoration Pond Reaulatonr Status 

In this report, the Solar Evaporatton Ponds are considered to be separate RCRA interim 

status units consistmg of C Pond as a untt, the 6 and A Ponds as a una and the clarmer as a 

untt The units are undergoing stte characterizations and, potentially, remediatton acttvities in 

response to both RCRA "closure" and Comprehensive Enwonmental Response, Compensation, 

and Liability Act (CERCIA) requirements A RCRA Part A Permtt Application, dated November 

1980, established interim status for the Solar Ponds The first regulatory document that 

addressed closure and remediation of the Solar Ponds was the Compliance Agreement (CA) 

signed on July 31, 1986 by the EPA, CDH, and DOE The Solar Ponds were also the subject of 

a 1989 Agreement in Principle (AIP) signed by the Governor of the State of Colorado and by the 

Secretary of the DOE The AIP required that all sludge be removed from the Solar Ponds, as well 

as shipping all pondcrete off-site, by October 1991 It has not been possible for RFP to comply 

WIUI the schedule for sludge removal and pondcrete shipment idenmed in the AIP 

In January 1991, the CA and the documents required by it were superseded by the 

Interagency Agreement (IAG) signed by the EPA, CDH, and DOE The IAG creates a unique 

blending of RCRA and CERCIA requirements For interim status closure untts outside the 

buildings, the IAG required that the site characteruatton work be broken up into two phases. 

Phase I characterizes soils and sources of contamination and determines the risk associated with 

the source of contamination at each interim status closure unit external to buildings. Following 
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these Phase I characteruahon actwrbes, an IM/IRA decision document is to be prepared In 

accordance wrth Paragraphs 15 and 150 of the IAG The IM/IRA decision prowdes the 

informaQon necessary to recommend an alternattve consistent with the CDH closure regulations 

and address cleanup of all hazardous substance source areas with risk levels greater than 1 O* 

measured at the source Phase II srte characterizahon and remediahon actnrtties address ground 

water contamination at these interim status dosure una outside of buildings. 

Closure actnhies at the Solar Ponds have been ongoing since approxrmately August 1985 

when activities related to sludge removal and treatment began on a nearly full-time basis. 

Consistent wrth the desire to close the Solar Ponds, and consistent with the terms of the 1986 

CA, a RCRA interim status closure plan for the Solar Ponds was submitted to the EPA and CDH 

in August 1986. A slightly revised RCRA interim status closure plan for the Solar Ponds was 

submitted to the agencies in November 1986 An interim status closure plan, revised to address 

written and verbal comments recenred from CDH on the earlier closure plans, was submitted to 

the agencies on July 1, 1988. This final closure plan contained revisions in response to wrltten 

and verbal comments from CDH and EPA regarding a March 1987 closure plan None of the 

closure plans were approved by the agencies 

The first remedial aaon for the Solar Ponds was a 1992 IM/IRA. This IM/IRA addresses 

the design and construction of storage tanks and evaporators to store and treat contaminated 

groundwater collected in the Solar Pond area, is currently ongoing, and is not the IM/IRA planned 

in the IAG for Phase I closure. This precursor IM/IRA was necessary to allow the IAG Phase I 

charactemafion to be completed. 
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1.1.2 750 Pad 

The following section provides a detailed overview of the current and proposed changes 

to the 750 Pad regulatory status 

1121  Overview of 750 Pad Reaulatonr Status 

The 750 Pad is regulated under RCRA The mechanisms for implementing these acts 

include the RFP RCRA Part A Applicabon, the RCRA Part B Application, and the Interagency 

Agreement (IAG). In general, a RCRA Part A Application is a brief document which lists those 

hazardous waste treatment, storage, and disposal FSD) facilities which are allowed to operate 

on an "interim status" basis. This interim status is intended as a temporary condNon leading to 

either permanent TSD operation under a Part B Permlt or the cessation of operations under a 

"closure plan." 

The 750 Pad is currently identified in the RFP Part A Application as a storage facility for 

containers of pondcrete and saltcrete Part B Permitting is also currently in process The 750 

Pad is identrfied in the IAG for eventual closure and remediation 

1 1 2 2  RCRA Part A "Interim Status" 

Hazardous waste is managed within several facilNes at RFP These facilities are referred 

to as RCRA "unlts.' The mtxed waste storage area on the 750 Pad is listed as RCRA Unit 25 in 

the RFP RCRA Part A Permit Application U n a  in the RCRA Part A are regulated under the 

Colorado Code of Regulations (CCR), 6 CCR 10073, Part 265 (Standards for Owners and 

Operators of Interim Status Hazardous Waste Treatment, Storage and Disposal Facilities). The 

waste management activities currently allowed on the 750 Pad under Part 265 include storage 

of pondcrete and saltcrete in containers with a volume not to exceed 14,OOO cubic yards A 
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change to Interim Status must be obtained to support accelerated sludge removal on the 

required schedule. 

1 1 2 3  RCRA Part B Permtt 

On November 6,1992, RFP requested that CDH include the 750 Pad in the RFP RCRA 

Part B Permt Untts in the RCRA Part B Permtt are regulated under 6 CCR 1007-3, Part 264 

(Standards for Owners and Operators of Permitted Hazardous Waste Treatment, Storage, and 

Disposal Facilities). The request indicates that "no liquids" are to be stored on the Pad and the 

request must be revised and resubmltted to support sludge storage Processing this type of 

permtt rnodlfication currently requires at least a year from the date of submittal (Figures 13 and 

1 -4), completion of this requested permit change is therefore not anticipated before November 

1994 

Completion of the Part B Permtt process is required for ongoing actwities such as storage 

in tanks or any type of treatment actwities Upon definrtion of a minimum amount of design 

information, approximately 17 months should be allowed for RFP permtt rnodlfication request 

preparation and subsequent CDH processing before these types of waste management activities 

could be conducted Design and procurement could be conducted concurrently with the 

process. 

I 

I 

1.1.3 NEPA Requirements 

The National Environmental Policy Act (NEPA) requires that federal facilities consider the 

impact or their actions on human health and the enwronment NEPA requirements are intended 

to ensure that reasonable alternative courses of action are identified and that the environmental 

consequences of proposed actions are investigated NEPA requires that an Enwonmental 
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Assessment (EA) be prepared for all activities that significantly impact the environment and that 

an Environmental Impact Statement (EIS) be published for all major Federal projects. At RFP, 

the Solar Ponds are currently covered by the 1980 RFP EIS DOE published its intent to prepare 

an EIS on the overall operations at RFP in the March 13, 1991 FR The EIS wll identify and 

assess potential impacts and present a full evaluatron of the cumulative environmental impacts 

of all current operations and future actions, including proposed near-term environmental 

restoratron activities at RFP 

In addttion, an evaluabon of the potential environmental impacts of indMdual projects or 

action at DOE facilltles in accordance wlth DOE orders is conducted For minor actions, the 

completion of an environmental checklist (EC) is usually sufficient to establish that the action is 

covered by a categorical exclusion (CX) and no further NEPA documentation is required. For 

actions that have a greater potenttal for environmental impact, etther an EA or an EIS will be 

completed. The decision to prepare an EIS rather than an EA Is generally based upon the extent 

of the impacts and the degree of public interest 

NEPA requirements for the ER program are met by conducting an EA for OUs that may 

require a remedial aaon and integratron of these EAs w M  the new facility EIS, which has been 

initiated by DOE. The WFinding of No Signtficant Impact (FONSI) for the onginal pondcrete 

plan is no longer valid. The options outlined in this document require the insertion of a storage- 

of-sludge step not previously considered in the original WFONSI The DOE will need to review 

the presented options to determine d these options will change the enwronmental or human 

health impacts. If the options do not cause changes in the impacts, the NEPA requirements are 

sabsfied. tf the options do cause changes in the environmental or human health impacts, the 

WFONSI must be revised as appropriate. 
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2.0 SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

The following sections summarize the conclusions and recommendaQons put forth by the 

pond sludge removal and pond sludge storage teams. 

2.1 CONCLUSIONS 

The recommended process for pond sludge removal and transfer to interim storage were 

identified in Seaon 4.3.4. These recommendatrons are: 

0 

0 

A/B Pond Sludge - Option 1 Pump everything to interim storage 

C Pond Sludge - Option 2. Pump evetything to interim storage after composnion 

adjustment 

0 Clardier Sludge - Optron 3' Pump everything to interim storage by adding 

transport water 

The recommended sludge storage options were identified in Section 5 3 4  These 

recommendations are. 

0 A/B Pond and Clarifier Sludge - Mobile FRAC tanks located in Tent 6, using 

external secondary containment 

C Pond Sludge - High Denslty Polyethylene (HDPE)-lined roll-off containers stored 

in Tents 3, 4, and 6 (Figure 2-1) 

0 

The combination of pond sludge removal and storage options provides a technically 

feasible approach for prowding 10-year interim storage of pond sludge. In addnion, sludge 

removal from the ponds can be accomplished prior to December 1995. The estimated cost for 

accomplishing sludge removal and storage is $6,000,000, (Appendices 6A and 66) 

The following table summarizes these recommendations 
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RECOMMENDATIONS COST SCHEDULE 
(Projected 

removal date) 

B Consolidated Ponds Option 1 Pump Everything to $989,695 I Before 12/95 
Interim Storage I 
C Pond: Optton 2’ Pump Everything to Interim 

Elements of the transfer and storage proposals include the followng: 

- Maxlmum use of existing process equipment for sludge transfer; 

Interim storage (10 years) in heated enclosures to prevent freezing and resultant - 
container damage, 

- Use of high capaclty (18,900 gallon) Mobile FRAC tanks for A/B Pond sludge: 

Use of HDPE-lined Roll-off tanks for C Pond sludge, and 

Secondary containment with leak detection capability. 

- 
- 

2 2 RECOMMENDATIONS 

Analyses of the recommended opttons has identtfied technically viable methodology for 

accomplishing pond sludge removal and storage by December 1995 It is recommended that the 

opttons recommended in this study be taken to the design crlteria phase of technical definition. 

The design crtteria package will refine the equipment, cost estimates, and schedules presented 

in this report, and potentially reduce the total cost of the project, as follows: 
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- Reduction of the number of sludge containers required for storage accomplished 

by decanting excess water 

- By refining the level of definition of the process and storage arrangements, the 

current cost estimate contingency will be reduced to approxlmately 20% 

In adddon, the design crlteria package will address design requirements not evaluated 

in this study, including* 

- Evaluation of the need for a variance to DOE 6430 1A (Reference 12) seismic 

qualification requirements for process equipment and storage containers 

- Evaluation of ventilation requirements for the storage contruners and tents 

Definltron of leak detection requirements - 
- Definition of personnel access requirements for container inspection and 

maintenance. 
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3.0 TECHNICAL APPROACH 

The followng sections discuss the waste characteristics and volume of the A/B series, C 

Pond, and Clarifier materials and the methodology used to select and evaluate various options 

3 1 WASTE CHARACTERISTICS OF POND MATERIAL 

Pond material is comprised of sludge and wastewater from any of five (5) Solar 

Evaporation Ponds (SEPs) (A, 6-North, 6-Center, B-South, and C) or from the clarifier at the 788 

building The SEPs were used to treat (by evaporation) the majority of RFP's aqueous waste 

products discharged from the Process Waste Treatment Plant Physical and chemical 

charactemations of the pond material from each of the ponds and the clardier were performed 

by Weston (Reference 1) in 1991, and also in 1991 and 1992 by Halliburton NUS (HNUS) 

(Reference 2) Reported characteristics from these reports and various other slted sources are 

presented in the sections that follow. Only those properties which apply to pumping and storage 

of the pond material are presented Properties such as specrfic gravity, total dissolved solids, 

weight percent solids, and viscosity are needed for sizing pumps and pipelines Chemical 

constituents and pH for determination of corrosivlty and any other observed properties of the 

pond material such as solids settling, nature of the sludge, and temperature effects are necessary 

for the selection of storage options 

A summary of the relatnre physical and chemical characterizations and pond material 

observations pertinent to this study are included in Section 3 1 1 The information is prowded 

for the individual A and B Series Ponds prior to consolidation, C Pond, and clarifier 

In 1992, consolidation of Ponds A and B began The contents of A Pond were emptied 

into the 6 Series Ponds and A Pond was declared clean and dry The 6-Center Pond was 

emptied into BSouth and is in the cleaning process, For the purposes of this study, plans are 
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to empty B-North into BSouth and once the sludge has settled, the excess water will be pumped 

from above the sludge layer to the 374 evaporator When the accelerated reclamation of the 

ponds and clarlfier begins, A Pond, B-North, and B-Center will be empty, and B-South Pond will 

contain the settled contents of the A and B Series Ponds. Sectton 3 1 2 descnbes the physical 

and chemical characteristtcs of the pond material which is expected to be present in Pond B- 

South at the start of the accelerated pumping and storage project. 

3.1.1 Waste Characterization Prior to Consolidation 

As the consolidated waste from the N B  Ponds has not been characterized, data from the 

individual ponds must be examined before a reasonable esttmate as to the characteristics of the 

combined ponds can be made The following secttons refer to data pertaining to the indMdual 

N B  Ponds as well as C Pond and the Clarifier. 

31.1 1 Specrfic Gravitv 

The specific gravity of the materials contatned in the pond correlates the estimated volume 

to weight As all esttmates of pond contents are based on volumes, the spectfic gravity is 

required to calculate the weight of the dry sludge, the solutton in the sludge, and the solutton 

above the sludge. This informahon is necessary for any A/B Pond material volume reduction 

strategies The information is also crltical for the dilution of the C Pond sludge Maximizing the 

salt solubility requires knowing the quantity of salt and water present. 

The specrfic gravity of the wet sludge can be calculated from the specrfic gravities of the 

dry solids and the solution contained wlthin the dry solids as well as the weight percent solids. 

The spectfic gravity of the wet sludge is crhcal to pump and line sizing The following tables 

provide an indication of the relative dry and solution speclfic grawties. 
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SOURCE SPECIFIC GRAVITY OF DRY SOLIDS 

AVERAGE RANGE 
r 

A POND 2 195 2.03 - 239 

B-NORTH 2 445 2.43 - 2.46 

B-CENTER 1 840 1 80 - 1 93 

B-SOUTH 1975 188-208 

C POND 2 230 193-241 

II CLARIFIER I 2 73 I NA 

SPECIFIC GRAVITY OF SOLUTION CONTAINED 

The spectfic gravtty of the solution above the sludge for all ponds and the clartfier will vary 

due to evaporatton and precipitation, and in the case of C Pond where the solution may be 

saturated, the ambient temperature. The following tables prowde an indication of the relative 

solutton specfic grawties 
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1 SPECIFIC GRAVITY OF SOLUTION ABOVE THE SLUDGE 
SOURCE I AVERAGE I RANGE 

A POND I 1011 I 1010- 1012 

8-NORM I 1008 I 1008- 1008 

1017 I 1016- 1018 

BSOUTH I 1019 I 1016- 1020 

C POND I 1 332 I 1.316- 1348 

U I SPECIFIC GRAVrrY OF C POND CRYSTAL LAYER 
I AVERAGE I RANGE 

11 SOURCE 
I I It CRYSTALS I 2 20 I 220 - 2.20 
I SOLUTION IN 11 CRYSTALS 

1407 I 1402- 1418 

The values shown are from sampling events overseen by HNUS in 1991 and are reported 

in Reference 2 Due to sampling difficulties, the clarifier values are based on solids taken from 

only the top of the sludge layer The actual solids and solution specific gravities may be quite 

different 

3.1.1.2 viscositv 

Viscosity is used in pump calculations and line sizing viscoslty data for C Pond shows 

that as the weight percent of total dissolved solids (TDS) increases the viscosity also increases. 

The table below is a summary of data presented in the process design crderia for C Pond 

(Reference 3) 
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A linear correlation for viscoslty of the brine versus TDS for the data available at 11 3 to 

1 1 6% TDS accurately predicts the slurry viscosrty and indicates a slurry viscosity increase of 30.3 

centipoise (Cp) for every 1 0% increase in TDS (Reference 4) 

Viscosrty measurements of the A/B Pond material taken during the belt filter cake studies 

indicates that the sludge displayed fluid character only up to 12 weight (wt) % solids (Reference 

5) 

3 1 1 3  Weiaht Percent Solids 

The weight percent solids in the sludge and crystals indicates the quantity of dry solids 

which are present in the sludge and crystal layers, respectively 

In the case of the A and B Ponds this is an important value because the solution above 

the sludge will be removed from the pond and pumped to the 374 building The solution 

contained in the sludge could be decreased by natural gravity settling, thickening, or filtration 

This can result in a decrease in the total volume of sludge to be stored 

The volume of C Pond material to be stored is dependent on the contained dissolved 

salts and not on the solids in the sludge The weight percent solids in the crystal layer is a 

necessary part in the total salt determination 

The value shown for the weight percent solids in the clarifier is based on a sample taken 

from the top of the sludge layer due to sampling constraints and difficulties. As it is possible that 
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the sludge at the bottom of the clarifier has a weight percent solids of 80%, the overall weight 

percent solids in the clarifier could be as high as 60% The following tables summarue weight 

percent solids information 

II I WEIGHT PERCENT SOLIDS IN SLUDGE U 
I AVERAGE I RANGE 

1 SOURCE 

II I WEIGHT PERCENT SOLIDS IN CRYSTAL LAYER R 
I AVERAGE I RANGE 

11 SOURCE I 
11 CRYSTALS I 5600 % I 512%- 652% Y 

~~ ~ ~~ 

3 1 1 4  Particle Size Distribution of Sludae 

Particle size distribution data from sludge samples show that the majorlty of solids in A 

and B Ponds are less than 200 mesh The majority of solids in the C Pond are larger than 10 

mesh. Table 3-1 is a summary of the particle sue distribution data. The values represent the 

amount of solids expressed in weight percent retained or passed through the screen sizes 

shown. A positive (+) sign in front of the mesh size indicates that the solids were retained on 

that screen. A negatm (-) sign indicates that the solids passed through that particular screen. 

The particle size data was taken from a Weston report (Reference 1) Additional data was 

provided by HNUS regarding 8-North Pond (Reference 6). Particle sue of the salt crystals in the 
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C Pond will vary according to temperature This characteristic is discussed in more detrul in 

Section 3 1 1 7 

Samples from the A/B ponds were consolidated, chlorinated, and wet sieved in the 

laboratory in preparation for a filtration study The sludges exhibited a "gelatinous" nature 

thereby making them impossible to dewater Upon subsequent testing in the laboratory wrth 

additional samples, this phenomenon was never agam observed A possible explanation is that 

the sludge was sieved through a -325 mesh screen thereby changing nS physical characteristics. 

Characteristics of the Pond B waste may vary with the seasons or change Its characteristics over 

time 

3 1 1 5  Total Dissolved Solids ODs) and DH 

Total dissolved solids (TDS) is an indication of the amount of inorganic salts dissolved 

in the waste During the winter months when temperatures were the coldest, the C Pond was 

comprised of distinct layers consisting of surface brine, extremely hard salt formations, mushy 

salts and silt During warmer weather some of the salt dissolved, thereby decreasing the 

thickness of the crystal layer Salt solubiltty increases wlth increasing temperature The TDS of 

the C Pond material will be analyzed before pumping begins, thus assuring that enough of the 

salt layer has been dissolved to make pumping of the entire pond contents feasible 

TDS is also used to calculate the specific gravtty of the C Pond brine which is used in 

pump calculations and line sizing (Reference 3) A TDS value of at least 42% is needed to 

assure that all the salts are dissolved for ease of pumping Table 3-2 shows the TDS ranges in 

the water and sludge from ponds and the clarifier (References 1 and 2). 

Table 3-2 includes a list of the pH values for each pond and the clarifier. pH values are 

used in the determination of the proper materials of constructton 
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3 1 1 6  Chemical Constituents 

An important factor to consider when determining the materials of construaon for the 

transport and storage equipment is the corrosivity of the pond material, as interim storage in 

containers may be required for up to 10 years Information regarding the chemical constituents 

of the pond material, including cations and anions, is included in Appendix 1A. This information 

was prowded to the corrosion engineer as the basis for determining the materials of construction 

and is presented here to support the conclusions of the corrosion engineer. 

In addrtion to corrosion, the chemical conswuents present in a wastestream and the 

subsequent waste code designabons are a deciding factor in the hazardous or nonhazardous 

nature of the wastestream Since the pond material is considered hazardous, special handling 

procedures must be incorporated into Its transport, for example, double contained transport 

pipeline and closed storage containers Tables 2.1 8 1 and 2 1 8.2 from the Brown & Root 

Standard Process Data Sheets issued June 4,1992 are included in Appendlx 16. These tables 

summarize the posrthre deteaons of selected constituents present in Ponds A, 8-North, B-Center, 

BSoutl~, C, and the clarifier which exceed the regulatory standards pertaining to Land Disposal 

Restrictions (LDR) and/or Toxlclty Characterization Leaching Procedure (T’CLP) for pond water 

and pond sludge, respectweb The values in the shaded boxes exceed the LDR and/or the TCLP 

standard 

3.1 1 7 TemPerature Effects 

Data has shown that temperature has an effect on the pond material from C Pond During 

the wnter months when temperatures were the coldest, the C Pond was comprised of dlstlnct 

layers consisting of surface brine, extremely hard salt formattons, and mushy salts and silt 

During warmer weather some of the salt dissolved, thus decreasing the thickness of the crystal 
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layer This indicates that the salt solubility increases wtth increasing temperature Based on this 

informahon, It is suggested that the C pond be homogenized and emptied during the warmer 

summer months to take advantage of the higher salt solubility. Laboratory data indicates that 

the growth of salt crystals, which occurs during cold weather, causes an increase in volume 

This may have an effect on the storage contamers Since the C Pond wll be emptied and placed 

into storage containers during warm weather It is expected that little or no satt crystals will be 

present The growth of salt crystals is expected to occur within the storage containers during 
I 

the winter. Some expansion of contamerued material will occur. tt is expected that the 

expansion will be minimal 

Viscosity also varies with temperature At colder temperatures the satt crystals precipitate 

out of solution thus causing a decrease in TDS and, as was shown in Section 3 1 1 2, a decrease 

in viscosity 

3 1 1 8  Settlina Data 

Solids contained in chlorinated and unchlonnated samples from the A and B Ponds were 

not readily settled out. The addition of a polymer is required for thickening to occur at a 

reasonable rate. Successful coagulants were found to be very high charge cationic, high 

molecular weight polymers (Reference 7). 

3.1 1.9 Chlorination 

Chlorination is not planned dunng the accelerated pumping and storage project 

Chlorination was a requirement for final stabilized waste and not for continued interim storage 

However, it should be noted that chlorinahon may play a role in settling. Laboratory testing by 

HNUS showed that pond sludge (AB) treated wlth high dosages of calcium hypochlorite [5900 

F inal Draft 7/19/93 19 



to 16,700 milhgrams/Lter (mg/l)] settled at a faster rate than pond sludge that was not chlorinated 

(Reference 7) 

3 1  110 Waste Codes 

Since the pond sludges are a mixed waste, storage of the pond material may require 

compliance wrth Federal and State regulabons that apply to the storage and disposal of 

hazardous waste. Tables 2 1.9 1 and 2 1 9 2 from the Brown 81 Root Standard Process Data 

Sheets issued June 4, 1992 are included in Append= 1C. These tables summarue the LDR 

treatment standards which would apply to the pond waters and the pond sludges, respectively. 

The treatment standards are listed under the corresponding waste code(s) for each constituent. 

3.1.2 Physical & Chemical Description After Consolidation 

A and B Ponds will be consolidated in BSouth No consohdabon of clarrfier or C Pond 

materials will occur. As discussed in Section 3 1 1.7, the physical characteristics of C Pond 

materials can change depending upon ambient conditions as well as saturation conditions within 

the pond (affected by dilaon with rainwater). The following sections discuss the physical 

characteristm of the ponds and clarifier expected during the accelerated pumping and storage 

project. 

3 1  21 

The physical and chemical characteristics of Ponds A and B materials, as shown in 

Section 3 1.1, are similar. Therefore, the combined contents of the A and B Ponds in Pond 6- 

South should be similar The following list is an estimate of the physical properties of the N B  
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Ponds combined slurry The informabon was taken from the Brown & Root Material Balances, 

(Reference 8) 

A/B Slurrv Data* 

Speclfic Gravlty 1 013-1 132 (Range) 

% Solids 0-2owt% (Range) 

PH 7-1 0 (Range) 

Viscosrty 20 Cp (estrmated @ 3% solids) 

105 Cp (@ 10% solids) 

A/B Solids Data: 

Specdlc Grawty 2095 

3.1 22  ExDected Phvsical Data for C Pond 

The following C Pond slurry informatron was taken from Brown & Root Material Balances 

(Reference 9) 

C Pond Slurw Data 

Specific Gravity 

% Solids 

PH 

Viscoslty 
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C Pond Solids Data (Salt Crvstals DIUS Silt Solids) 

Spectfic Gravity 2 12 (nominal) 

Particle Size- -10 mesh (100% passing) 

-400 mesh (max 80% passing) 

31 2 3  Exoected Phvsical Data for the Clartfier 

The following Clarifier slurry information was taken from Brown & Root Material Balances. 

(Reference 9). 

Clartfier Slurnr Data 

Spectfic Gravlty 

96 Solids 

PH 

viscosity 

1 281 

36 wt% (nominal) 

10-105 

50 Cp (basis for design) 

Clarifier Solids Data: 

Specific Gravity 2 167 

Particle Size -10 mesh (100% passing) 

3.1.3 Corrosion Consfderations 

Based on a preliminary review of the chemical analyses performed for the Halliburton NUS 

Characterization Study and a required 10-year Mespan, the following materials seem to be 

acceptable for storage containers of the B Consolidated Ponds, the C Pond, and the Clarifier 

0 Suitably lined on the interior and coated on the exterior carbon steel, 
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0 

0 Thick walled polypropylene, and/or 

0 

Additional informatton on the linings, coattngs and, resins are contained in the draft copy 

Suitably lined on the interior and coated on the exterior stainless steel; 

Vinyl ester resin laminated fiberglass 

of the corrosion engineers report attached in Appendix 1 D. 

3.2 WASTE VOLUME D€lERMINATlON 

The total storage volumes for the pond material are esttmated based on the following 

options- 

Ootion A - 
NB Ponds 

C Pond 

Clartfier 

TOTAL 

ODtion B - 
NB Ponds 

C Pond 

Clartfie[ 

TOTAL 

Ootion C - 

Store all material including wash waters- 

350,000 gallons 

456,000 gallons 

9O.OOO aallons 

896,000 gallons 

Decant excess water from NB ponds and Clartfier materials- 

230,000 gallons 

456,000 gallons 

15.000 aallons 

701 ,OOO gallons 

Dewater NE Sludge and added waters to 20 wt96 solids using the 

Rotary Screen Thickener. 
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AI0 Ponds 

C Pond 

Clardier 

TOTAL 

169,000 gallons 

456,000 gallons 

15.000 aallons 

640,000 gallons 

Option p - Filter A/B Sludge and added waters to 40 wt96 solids using a filter 

press. 

A B  Ponds 65,000 gallons 

C Pond 456,000 gallons 

Clarifier 15.W a allons 

TOTAL 536,000 gallons 

All processing opbons discussed in Section 4 2  assume that the volume of material 

received from the ponds are those of Option A above. The volumes to be stored for Options B, 

C, and D, above, result from a dewatering technique or treatment of the sludge to treat the obtain 

stated. These volumes are based on the following best estimates 

3.2.1 B Pond Consolidated Ponds Volume 

When the sludge contained in the A and B Series Ponds is consolidated into in the 8- 

South, the pond is estimated to contan the followng 
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44 f-337 

BEST ESTIMATE MINIMUM MAXIMUM 

DRY SOLIDS, LB 31 9,600 280,600 367,700 

TDS, LB. 23,300 18,500 

WATER, LB. 1,758,600 1,778,000 1,734,600 

TOTAL, LB. 2,101,400 1 2,077,100 I 2,131,300 

The storage volume esbmates are based on the following values: 

ODtion A - Sludae. Water to Slurrv. and Wash Water 

Sludge 228,800 gallons 

Water Cover (3") 75,000 gallons 

Wash Water 44.OOO aallons 

TOW 347,800 gallons * 350.000 aallona 

ODtion 6 - Same as ODtron A Except Decant All Excess Water 

Sludae 228,800 aallons 

Total 228,800 gallons - 230.000 aallons 

ODtion C - Dewater Sludae and Added Waters to 20 wt96 

Sludge (starting) 228,800 gallons 

Solution removed 59,900 aallons 

Total 108,ooO gallon8 I+ 168,900 gallon8 
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OpUon D values are based on filtering the material to a higher weight percent solids using 

a filter press 

ODtion D - Filter Sludae and Added Waters to 40 wt% 

Sludge (starting) 228,800 gallons 

Solution removed 165.400 aallons 

Total 63,400 gallons - 65.000 aallone 

The supporting calculations for these esttmates are attached in Appendtx 24 

3.2.2 C Pond Volume 

On September 10, ,392, when the last depth sampling was performed, the C Pond 

contained the following- 

DRY SOLIDS, LB. 
DRY SALT, LB 

WATER, LB 
TOTAL, LB. 

BEST ESTIMATE MINIMUM MAXIMUM 

350,200 226,000 455,100 

2,105,800 2,013,400 2,250,000 

2,332,100 2,429,900 2,250,000 

4,788,100 4,669,300 4,931,400 

I 

Based on these values the quantity of water required to dissolve the precipitated salt can 

be calculated, resulting in the total pond volume storage volume required. 
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I BEST I MINIMUM I MAXIMUM 
ESTIMATE 

TOTAL POND VOLUME 
REQUIRED TO DISSOLVE SALTS, 
GALLONS 

41 1,700 3 ~ 3 0 0  486,700 

WASH WATER, GALLONS 44000 4wJo 

TOTAL VOLUME, GALLONS 455.700 376,300 530.700 

The best estrmate of 455,700 gallons is rounded up to 456,000 gallon8 

The supporting calculations for these estmates are attached in Appendw 26 

3.2.3 ClarMer Volume 

On May 20, 1992, the sludge depth in the clardier was measured. As the material had 

most likely already reached ds terminal density in the many years that it has been in place, the 

measured values should still be reliable 

Clarifier Sludge Volume 1 1,900 gallons - 15,000 gallons 

As the sludge in the clarifier has likely attained it's terminal density, and based on the 

assumption that the clardier rake shear pin sheared due to solids in the clardier, it may take 

several thousand gallons of water to make the sludge pumpable, followed by sufficient water to 

flush the clarifier. 

Clarifier Sludge Volume 15,OOO gallons 

Slum and Wash Water 75.000 aallons 

Total Volume to be Stored 90,000 gallons 

The supporting calculations for these estimates are attached in Appendix 2C 
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3 3 STUDY METHODOLOGY 

This document utilizes the guidance of the EPA Feasibility Guidance Document, dated 

September 1985 (Reference 11). The EPA document provides a structure for identifying, 

evaluating, and selecting alternatives for evaluation (Figure 3-1) The feasibility study process 

begins with the development of specific alternatives These alternatives are then screened for 

their technical applicability with spec& and appropriate categories. Alternatives that pass the 

screening process undergo detailed analyses to provide information for selecting the alternative 

that is cost-effective. The detailed analysis also encompasses engineenng, scheduling, and 

budgetary constraints. The engineering analysis evaluates constructtbiltty and reliability The 

scheduling analysis evaluates practicalrty to meet the scheduling Iimnations. The budgetary 

analysis examines capital and operation costs and involves present worth analysis. Upon 

completton of the detatled analysis it is the purpose of this document to provide an alternative 

that will meet the provided limitations of engineering, scheduling, and budget. 
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Figure 3-1 
Modfied Feasibility Study Process 
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4.0 PROCESS OPTIONS 

4 1 PROCESS OPTIONS METHODOLOGY 

Team members for this analysis were selected based on previous Solar Evaporation Pond 

project experience, which for most members was in excess of two years association with the 

project Development of the process options commenced wlth a review and specrfication of the 

key characteristics of the indiwdual wastestreams and their impact on the reclaim and transport 

of the waste. The team members toured the pond area to familiarize themselves wrth current 

status and to review the current efforts to consolidate the B Series Ponds and the relevant 

lessons learned. The current volumes of the waste streams were calculated based on the most 

recent observations, laboratory data or sludge denslty and other relevant data A number of 

process options to achieve the project goals were developed, ranging from simple pumping of 

all the sludge to containers on the 750 Pad to opttons which would reduce the volume of waste 

requiring pad storage These volume reduction strategies could be done etther at the pond or 

at the storage pad. 

After development of rudimentary options, Health and Safety Radiological Engineering and 

Traffic and Operattons personnel were briefed and input from their respective disciplines solictted. 

A refined list of potential process options were developed for further review These options are 

presented in Appendix 3, the Process Logic Diagrams (PDLs). The followng sections discuss 

the requirements identrfied by the team as the fundamental considerations for further 

development of these options 

4.1.1 Volumes and Key Characteristics of the Pond Wastes 

Volumes and key Characteristics of the pond wastes are as follows. 
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5 a  d" 37 
-B Consolidated Pond Contains a total waste volume of 350,000 gallons, including 

230,000 gallons of sludge contained in the pond plus reclaim water and pond washdown water. 

A requirement for disinfecting the reclaimed contents in order to prevent biological degradation 

and gas evaluation in storage was considered by dropped pending any direaon to the contrary. 

The contents of this pond will freeze around 32" Fahrenhelt (F) Other concerns include settling 

velocity, and the potential for encountering a gelatinous phase which will hinder volume reduction 

and increase pumping difficulties 

C Pond: Contains a total waste volume of 460,000 gallons, including 416,000 gallons 

pond waste beginning volume plus 44,OOO dilaon water to get to about 45% TDS and 

washdown The exlsting solid salt crystals will be removed form the pond by dissoMng, if 

possible, in lieu of a crystal mining type operations likely to damage the existing liners. At a pH 

of 10 5 and high ionic concentrations, materials of construction may be an issue for long-term 

storage Failure of salt crystals to dissolve either in recirculated brine or practical amounts of 

added fresh water may pose an additional reclamation problem The solubility of these salts Is 

known to be sensitive to temperature, Summertime operations to reclaim and transport are 

desirable since average temperature is higher Varying layers of brine, hard salt, mushy salt and 

silt are currently present in the pond The dissolution process during reclaim is targeted to 

achieve an overall brine concentration of about 45% TDS The solid salt phases should 

redissolve and the brine phase should be comfortably below the crltical mwmum concentration. 

The si# solids ( m 6 7  wt %) should present lrttle problems during reclaim or transport This 

material will freeze at about -6 O F  

-Clarifier Contains a total volume of 90,000 gallons, including 5 OOO gallons of solids in 

12,000 to 20,000 gallons of water contarned wlthin the clarlfier plus additional water required to 

mobilize and transport The density of the existing sludge ranges from 20% to 70% solids by 
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weight. The diluted clarifier solids after reclaim will constitute approximately 10 wt % solids and 

will be transportable at that slurry denstty 

4.1.2 Other General Considerations 

Other general consideratrons include 

8 Required homogeneity of the pond contents will be achieved during the slunying 

and reclaiming steps 

The integrity of the pond liners must be maintained during operation. Reclaim 

methods must satisfy this criteria as well as produce the required volumetric rate. 

The existing equipment will be used to the extent possible 

0 

0 

4.1.3 Definition8 Used in Selecting the Process Option8 

The deflnttions used in selections the process optrons are shown in Table 4-1. 

4.1.4 Procesu Options List 

Table 4-2 lists the process optrons the team considered to be feasible and worth fuNer 

consideration based on the object~ve of removing the sludge from the ponds as soon as possible 

and team experience. 

4.1.5 Rating Criteria 

Ratmg Criteria and relative weight to be given to each crdena for screening the process 

options developed by team consensus based on the project objectives. These rating criteria and 

relathre weights are summarized in Table 4-3 
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Table 4-1 

Process OpQons Definitions 

Interim 

Mixture 

Immediate 

Later 

Reclaim 

Pump 

Wash down 

Disinfect 

Trash removal 

Composition 
Adjustment 

Maintenance 

The 10 year period during which the wastes 
are to be maintained in storage before 
stabilization for permanent disposal. 

All ponds considered together without 
regard to maintaining the contents as 
segregated waste. 

During reclamation and pumping either at 
pond side or pad site. 

After all ponds are empty and dry - at the 
pad. 

Removal of sludge and water from pond to 
pond side including decant from pondside 
back to pond for reuse as transfer medium. 

Transport from the pond side to 750 pad - 
No liquid return from pad to pond. 

Wash down of the pond liners with clean 
process water using approximately 45K 
gallons of water. 

Adding a disinfectant, chlorine or lime, 
to the waste for the purpose of preventing 
the formation of gas or reducing 
biological activity. 

Use of a scalping screen during reclaim 
operations to remove oversize solids prior 
to pumping and the manual removal of 
larger waste material. 

Addition of water to dissolve hard 
crystalline salt layers (with mixing). 

Repairs required during reclaim and 
transport operations. 



Table 4-2 
Process OpQons 

3-3 d 3 7  u 

Naste Source Options 
B Consolidated Pond 1.0 

4.1 

4.2 

4.3 

4.4 

4.5 

7.1 

7.2 

7.3 

Pump Everything to Interrm Storage (without 
volume reductron) 

Reduce Volume Before Interm Storage Using 
Filters at the Pond. 

Reduce Volume Before Interrm Storage Usrng 
Gravrty Settling at the Pond. 

Reduce Volume Before Interrm Storage Using 
Gravity settlrng at the Pad. 

Reduce Volume Before Interim Storage Using 
Rotary Screen Thickeners at the Pad 

Reduce Volume Before Interim Storage Using 
Filters at the Pad 

Reduce Volume Durrng Interrm Storage Usrng 
Gravrty Settling at the Pad 

Reduce Volume DUrAng Interm Storage Using 
Rotary Screen Thickeners at the Pad 

Reduce Volume During Interrm Storage Using 
Filters at the Pad 

207C Pond 2.0 Pump Everything to Interim Storage After 

5.0 Reduce Volume Before Interun Storage Using 

8.0 Reduce Volume Durrng Interrm Storage Using 

Composrtion Adjustment 

Dryers at the Pond or Pad 

- 
Building 374 

Clar r f r er 3.0 Pump Everything to Interrm Storage by Addrng 

6.1 Reduce Volume Before Interim Storage Using 

6.2 Reduce Volume Before Interrm Storage Using 

6.3 Reduce Volume Before Storage Uming Filters at 

Transport Water 

Gravity Settlers at the Pad 

Rotary Screen Thickenera at the Pad 

the Pad 

9.0 Reduce Volume Durrng Interrm Storage Using 
Gravity Settling at the Pad 

- 



Table 4-3 
Process Opbons Rabng Cnteria 

RATING CRITERIA (Assigned Maximum Point Value)* 

Schedule Difficulty (50) 

Cost (50) 

Process Complexity (50) 

Regulatory (40) 

Extent to which the alternative will 
have difficulty meeting the schedule 
constraint (December 1995). 

Probability of exceeding the available 
funding. 

The number of process units and their 
rnterrelations lrkely to increase 
probability of difficulty in start up 
and/or operations. 

Potential for regulating issues 
requirrng schedule or funding 
difficulties. 

Engineering Requirements (40) Engineering or designs required for 
installation. 

Health and Safety (30) 

Stored volume (20) 

Procurement (10) 

The extent of engineering required to 
meet specific HCS requirements. 

The amount of storage capacity required 
for the 10 year period (interim 
storage). 

Estimate of time required to specify, 
purchase/rent/lease, and deliver to 
site. 

Mobilize - Demobilize (10) Requirements for bringrng together 
resources for Lnitiating the project 
and the diSperSement of resources at 
the end of the project (personnel and 
equipment ) . 

Maintenance (5) 

Secondary Waate (10) 

The extent of maintenance that will be 
required during the reclaim and 
transport operations. 

The quantity of non-process materials 
(contarners, equipment, tools, etc.) 
which must be disposed of during or at 
the end of the Droiect. 

* High score is a better attribute. These relatLve scores were determined 
as team consensus values following evaluation and discussion of the 
mportance of each criterion as it pertains to the objectives of thrs 
project. For example, the schedule for meeting the 1995 completion date 
is a critical issue; whereas, anticipated Varntenanc e will be a minor 
issue because of the short duration of process operations. 



4.1.6 Short List Selection 

The team evaluated the process options (listed in Table *using the rating crrterion 

(summarized in Table 44. The results of applying the weighted crlteria to each of the process 

opuons are summarized in Table 4-4 Accelerated Sludae Removal Prorect - Sludae Removal 

,? 

ODtions Matriq. The followng secttons discuss these results and their use in the process option 

short list selection. In considering these screening scores it is important to remember that 

options for each waste source were evaluated separately and are meaningful only for 

comparisons within the options for that source. The scores associated with options for one 

waste source can not be compared to those applicable to another source. 

This evaluation procedure, in addnion to provlding a consistent method for selecting 

preferred options, highlights the importance of the premise that there was no serious constraint 

in the availability of the appropriate storage space. If a higher premium were to be placed upon 

such space, a reevaluatton of the options in which stored volume was assigned a higher 

maximum value might show different results However, unless the premium on storage space 

were very large, the opttons which were retained on the short list, for example, those requiring 

volume reduction by settling, could sull m e r  the scenario. 

4 1 6.1 6 Consolidated Pond 

From the results shown in Figure 4-1, Options 1 is seen to have the highest screening 

score, approximately 300 out of a mmmum of 315 This score reflects the advantage of 

simplicity given the schedule and cost constraints This option scored the maximum points under 

every crrterion except "Stored Volume". Those options utdizing filtration scored high for 

experience but scored low for complexity. Delaying volume reduction until after the ponds are 

clean and dry received relatively high scores for schedule considerauon as shown for Option 7 1 ,  
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7 2, and 7 3 Option 7 1 which scored relatrvely high under all criteria has the second highest 

score Optrons retained for the short list are 

0 

0 

Optron 1 0 

Optron 7 1 

Pump everything to Interim Storage (wlfhout volume Reduction). 

Reduce volume during Interim stage using gravlty settling at the 

pad. 

41.52 G m d  
From the results shown in Figure 4-2, Option 2 is shown to have the highest screening 

score This option, Pumping Everything to Interim Storage, showed the advantage of simplicity 

in the meetmg of cost and schedule constraints. It scores low under the criteria for storage 

volume, hawng the mmmum volume of all the options considered. Option 8, requiring volume 

reduction after all ponds are clean and dry, also scored high but lost a few points under several 

creena. The options retained for the short list are 

0 Option 2 

e Option 8 

Pump everything to interim storage after composltion adjustment 

Reduce volume during interim storage using building 374 

4 1  61  Clarifier 

In the application of the cnteria to the options available for reclaiming and transporting 

the clarifier contents, those options requiring volume reducbon were considered to apply to a 

scenario in which the waste were processed along with the waste from B Consolidated Pond. 

From the results shown in Figure 4-3, Option 3, Pumping Everything to Interim Storage, scored 

the maxlmum points in every category except that of stored volume. Option 9, requiring volume 

reduction after all ponds are clean and dry and Option 6 1, requiring volume reduction during 
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reclam and transport operations, also scored high but are feasible Q& d Option 4 3, which uses 

the same equipment on the pad for B Pond, is being exercised. Otherwise, Option 9, where the 

gravity settling is being done over a longer time frame, is the alternative option for the Clarifier 

wastes. Those options requiring volume reductron by mechanical means scored low in spite of 

their advantage under this criteria (generally because of low scores in cnteria reflecting increased 

complexity, cost, schedule, and engineering requirements ) Options retained on the short list are: 

0 Option3 

0 Option 9 

Pump Everything to Interim Storage by adding Transport Water. 

Reduce volume during Interim Storage using gravity settling at the 

pad. 

4 2 DESCRIPTION OF ALL PROCESS OPTIONS 

The Accelerated Sludge Removal Project has the overall goal of removing the contents 

of the 6 Pond complex, the C Pond and the 788 Area Clarfier and transporting the material to 

the 750 Pad. The material, once at the 750 pad, will be deposited into 1 0-year designife, interim 

storage containers. The basic guidelines which are to govern this project are discussed in the 

following sections. 

4.21 Option8 Considered and Dismissed 

A number of potential options to accomplish the desired goal of emptying the Solar 

Evaporation Pond system before the December 1995 deadline were considered. Those 

considered and immediately rejected due to qualitative judgements that they could not satisfy 

the required objectives include 
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0 Any "processing" opttons which would attempt to stabilize the waste to satisfy 

permanent disposal and shipping requirements were rejected for this study. 

Included were: 

- Operate the exlsttng C Pond stabilization train (by "US) to stabilize the 

C-pond wastes on an accelerated schedule. 

- Install and make operational the ("US) B Pond stabilization train, also on 

an accelerated schedule. 

- Install any alternate stabilizatton process. 

These options were dismissed from further consideration primarily due to budget 

constrants Other factors such as schedule uncertainties and the uncertain requirements for 

future disposal of such stabilized wastes also were considered . 
0 Any opQons for interim storage of partially-treated wastes were also excluded. 

Although these would present several options for more secure storage by 

producing a semi-solid waste form, and would reduce the volume requiring 

storage or would prepare the waste material in a manner which would facilitate 

future processing requirements, these options were also dismissed from further 

consideration. The primary reasons were: the uncertainty of permitting 

requirements or schedule, potenQal costs and limtted signlficance of benefits. 

Mixing or consolidation of the Solar Evaporation Pond wastes together during 

intenm storage was rejected since this would invalidate all previous Waste 

Characterization and Treatabilrty studies. Even tf possible from a chemical, 

physical or listed waste code basis, this was deemed undesirable 

Any options which used any chemical additives to facilitate materials handling or 

to increase the volume reduction of the wastes. These included: 

0 

0 
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- Disinfectmg the wastes with lime or chlorine which would reduce any 

potential for nowous gas emissions due to biological activity. These 

treatments, although currently required for disposal and shipment of 

stabilized wastes, were judged as not required for interim storage. It was 

assumed that no Health and Safety risks would be created for the interim 

storage scenarios wlthout such treatment of the wastes. 

The above disinfection treatments would also increase the efficiency of 

any partial dewatering or volume reduction step in handling and storing 

the wastes. The benefits, with the assumption that there is currently 

sufficient storage capaclty on the 750 Pad for the pond wastes without 

extraordinary volume reduction, were deemed to be insufficient considering 

the potential regulatory or permitting difficulties. 

- 

- Flocculation to enhance settling or filter aids to improve filtration rate or 

product character were also considered and rejected since this would be 

interpreted as adding chemicals or "treatment" of the wastes by regulatots 

Although significant volume reductions could be realized, the additional 

permnting requirements would have a negative schedule impact. 

An option to reduce the liquid waste volumes (prior to pond removal) by 

accelerating the planned process improvements in the 374 Building evaporator 

and spray dryer circults was also rejected due to budgetary and schedule 

constraints. Although feasible and would produce a more stable waste form for 

interim storage, It was not clear that storage volume would ultimately be reduced 

in the short run 

0 
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0 Options, other than pumping of liquid wastes, for transportation were also rejected 

from further consideratron due to the potential handling risks, container 

requirements (costs and procurement time), low volume per load or other 

schedule constraints 

Options requiring extensive equipment located near the 788 Clarifier or at the C 

Pond were also rejected since such space does not exist or would require 

extenswe and timeconsuming srte preparation 

0 

4.22 Options Conddered and Evaluated 

Options considered for processes to transport the Solar Pond wastes to the 750 Pad for 

interim storage were developed using the maximum available equipment from the HNUS 

stabiluation processing and matenals handling trains for the C Pond/Clarifier and B Pond 

Consolidated wastes. As such, the transport circuits for the 6 Pond, Clarrfier and C Pond used 

ddferent equipment (except for common pipelines and 750 Pad distribution equipment). This 

decision was made to insure maximum flexlbillty in transporting material from any source without 

dismantling the other transport process trains Only limited additional equipment would be 

required to accomplish this; thus this additional flexibility and potential improvement to the 

schedule were deemed to be desirable. From the available equipment, the transport options 

(Sections 4.24 through 4 26) were developed for further evaluation The logic of each option 

are presented In Block Flow Diagrams (BFD’s), Figures 4-4 through 4-9. 

The process descriptions (and the BFDs of the selected Options in Section 4 3) use the 

available HNUS equipment numbers where appropriate. Names given to the equipment reflect 

their current use in the transport process circults Those requiring purchase are denoted by ??. 

The Master Equipment Lists are included as Appendix 4 
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4.2.3 Reclaim, Washdown, and Trash Removal Techniques 

The "reclaim" operatron required for each pond and clarrffer is the process of removing 

the sludge, slurry, and liquids from the ponds and clarifier. This process includes a shaker 

screen and holding sump The ponds have sloped liners to the sump in one comer, the removal 

process is typically accomplished Hnth a sump placed in the pump area and using water to move 

the sludge to the reclaim pump 

4 23.1 B Pond 

The A & B Series Ponds are currently being consolidated into the BSouth Pond and will 

be completed by the fail of 1993 The expected volume considered to be remaining within the 

pond for the Reclaim operatron is 230,000 gallons 

It is expected that an addmonal75,OOO gallons of water will be required to remain in the 

pond as a liquid blanket and as a motive liquid to carry the solids in suspension through the 

pumping phase to the storage containers on the 750 Pad. This motive water would be decanted 

and returned through a pipeline to the pond reclaiming operation and reused, thereby minimWng 

the volume in storage. 

The washdown water for the B-South Pond is esbmated at 45,OOO gallons. This operation 

can be distinguished as two types, liner side washing and liner floor washing. The liner side 

washing occurs during lowering of the pond levels and must be performed to wash any solids 

remaining on the liner surface exposed to sun and wind. It must be noted that this water also 

will be used as motive source for carrying sludge to the destination containers. 

The characteristic description of the solids that are in BSouth range from " f l u f f y "  solids 

in the low range 3% by weight to higher solids in the 25% by weight including sand, silt, and 

gravel 
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The techniques that have been and are currently being utrlized at Rocky Flats Solar Ponds 

to transfer the sludges from A, B-Center, and B-North to BSouth are the followng: 

0 

0 Electric Submersible Centrifugal Pumps 

0 Floatmg Pump Assemblies 

0 

0 

0 

0 Squee-Gees 

0 Shovels 

The techniques required to clean the BSouth Pond are the same as experienced during 

the A to B Series Pond transfer, and the B-Center to BSouth, as well as the currently ongoing 

B-North to BSouth. The Reclrum steps are described below in an overview fashion. 

Air Driven Double Diaphragm Pumps 

Pumps Mounted on Dollies for On-Grade Movement 

Suaon T Pipes wlth Diaphragm Pumps 

Hose Nozzles to Move Sludge 

Initially, the BSouth Pond will be approximately 1/3 full with a water blanket over the 

sludge. A submersible pump (floating/suspended in the sludge layer, ongrade in the sump, 

suction hose placed in sump or sludge layer) will be maneuvered into the sludge layer of the 

sump or moved throughout the pond to enable the removal of sludge. 

The maneuvering operation of the pumps has previously been performed manually with 

ropes for the floating pumps and for the dollie mounted pump depending on the amount of liquid 

remaining within the pond Typically two ropes connected to the pump and secured to Opposite 

sides of the pond enable personnel to manually move the pump assembly into a desired 

pumping location. 

When pumping lower solids (5-1 0% by weight) these sludges typically have the ability to 

move to the suction side of the pump and provide a stable pumping technique. When the liquid 
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in the pond is substanttal, the reclaim operatton must keep the pump moving within the 

underlying sludges so the pump does not cawtate and pull only the surface liquid which typically 

has less than optimum solids 

Higher solids in the reclaim slurry (greater than 15%) have a tendency to Cavitate the 

pump and cause the pump to cease working or result in the surface water being drawn into the 

pump. The solution to this operattonal difficulty is to keep moving the pump suction to enable 

the suction to be continuously exposed to the higher solid sludge layer. 

As the liquid and sludge levels are reduced, the sludge layer that is remaining will be 

pumped using "Recirculated Decant Liquid" from the storage containers at the 750 Pad. The 

"Recirculated Decant Liquid" will be returned to the pond area and pumped through a hose 

nozzle. This water acts as a motive carrier to suspend the sludge into solution to enable the 

pumping assembly to remove the sludge from the pond. 

All sludges and slurries will be pumped over a scalping screen wm a large mesh (3/8") 

screen to remove gross prior to entering the transport pumping system The undeflow from the 

screen wtll be held in a sump tank to act as a surge tank for the transport pump. 

Depending on the nature of the sludge and how it lays on the liner within the pond, this 

sludge thickness may be as low as a few inches to a height of 14 to 16 inches. Since the B- 

North and the B-Center ponds have been emptied into the east side to the BSouth Pond: it is 

a fair assumption that when the reclam pumping process is undertaken, this area would expose 

sludge first with a greater thickness than seen in the other ponds since the sludge has been 

pumped to the BSouth Pond recently (wtthin the past year) 

lt is not anticipated that the sludge m i n  the BSouth Pond will be any more difficult than 

that of the A Pond, B-Center Pond, or 6-North Pond. There are additional pumping systems that 
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could be made available in the event that the dilution of sludge becomes a significant issue with 

respect to reclaim and pumping operauons 

The trash and debris removal process is defined as the manual cleaning operation for 

removing the remaining solids that are unable to be removed by pumping. The remaining trash 

and debris is generally described as rocks, tools, gloves, hardhats, and other miscellaneous 

debris that cannot be easily size reduced This trash removal involves a manual shovelling 

operation of this debris directly into half-crates or other containers as appropriate for the waste. 

This operatron usually take place during the final stages of cleaning, although it can be 

performed at any time during the Reclaim process if debris is exposed or identified. 

The washdown operation of pond cleaning is defined as the ongoing cleaning of the pond 

liner as the liquid is removed, and the final cleaning when the sludge reclaiming operation and 

trash removal are completed. As the pond liner is exposed when the liquid level is lowered, a 

clean water hoselnonle system will be used to wash any exposed surface particles down into 

the pond Iiquidhludge reclaiming 

As the sludge is finally exposed and the "Recirculated Decant Liquid" Is used to push the 

sludge and expose clean surfaces, these exposed clean surfaces will be washed down to define 

a completely clean liner surface. This process continues until the entire pond is completely clean 

and ready for the contamination suwey by Radiological Engineering. 

4232 C Pond 

The charactetistic contents of C Pond is the most unusual with the following description: 

0 Surface Brine 

0 Exbemely Hard Salt Formations 

0 Mushy Salts 
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0 Silt 

Since the satts are fundamentally a monolrthlc crystal layer and difficult to break up, the 

enwronmentally sound solution is to redissolve these crystals. The volume within the pond is 

considered to be 350,000 gallons (which includes brine, redissolved salt, and silt). 

Dilution water required to place the salt into solution is estimated to be 50,000 gallons of 

process water, if the pond water temperature is in the range of 60 to 70 O F  and the total volume 

is similar to that at the time of last measure. 

The washdown water for C Pond is estimated at 50,000 gallons This operation can be 

distinguished as two types, liner side washing and liner floor washing The line side washing 

occurs during the lowering of the pond levels and must be performed to wash any solids 

remarning on the liner surface exposed to sun and wind. lt must be noted that this water also 

will be used as motive source for cartying sludge to the destination containers as well as p a n g  

salt solids into solution. 

The added operation required for the Pond C reclaim is the recirculation of the existing 

brine required to place the salts into solwon. This will be accomplished Hllth an electric 

submersible pump with a controllable slurry gate This slurry gate has a controlled opening such 

that when in the open posrtion, the liquid/slurry is discharged immediately at the pump rather 

than up the pipeline discharge hose. This enables the pump to circulate liquid in a local area 

Remote control over the pump can be accomplished with a crane which will hold the suspended 

pump over the areas within the pond 

The techniques and equipment to reclaim the sludge are the same as the above 

described previously: 

0 

0 Electric Submersible Centrifugal Pumps 

Air Driven Double Diaphragm Pumps 
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0 Floating Pump Assemblies 

0 

0 

0 

0 

0 Squee-Gees 

0 Shovels 

The additional equipment that is expected to be used are. 

0 

0 

Pumps Mounted on Dollies for On-Grade Movement 

Scalping Screen and Buffer Holding Sump Tank 

Suction 7" Pipes WIUI Diaphragm Pumps 

Hose Nozzles to Move Sludge 

Electric Submersible Centrifugal Pump with Slurry Gate 

Long Reach Crane to Maneuver Pump 

The redaim steps following salt dissolution are described below an overview fashion. 

A long reach crane will suspend an electric submersible pump with a movable slurry gate 

to enable a slurry operation within the pond areas. A supply hose may be incorporated with thb 

system to specifically place the process dilutfon water in the vicinity of thls pump to maximize 

dilution effects. The boom enables the pump to be continuously moved to direct the mechanical 

energy to promote dilution within areas of the pond, The movement of the pump will be done 

on a grid basis with follow-up sampling to determine effectiveness 

A submersible pump (floating/suspended in the dudge layer, ongrade in the sump, 

suction hose placed in sump or sludge layer) will be maneuvered into the sludge layer of the 

sump or throughout the pond. This enables the removal of a sludge that matches the 

requirements of the pump operation which has been initially identified as approximately 50% 

dissolved brine concentration. 

The quantity of silt is very small and is anticipated to be transferred in the circulating 

process and carried off in the reclaim pumping. 

Final Draft 7/19/93 43 

\ 



The maneuvering operabon of the pumps can be performed manually wrth ropes for the 

floatmg pumps and for the dollie mounted pump depending on the amount of liquid remaining 

wtthin the pond. Typically two ropes connected to the pump and secured to opposlte sides of 

the pond enable personnel to manually move the pump assembly into a pumping location. 

As the liquid and sludge levels are reduced, the sludge layer that is remaining will be 

flushed to the reclaim pump Additional water, d required, will be provided through a hose 

nozzle This water acts as a motive carrier to suspend the sludge into solution and enable the 

pumping assembly to remove the sludge from the pond. 

All sludges and slurnes will be pumped over a scalping screen wlth a large mesh (3/8") 

screen to remove gross debris from entenng the transport pumping system. The underflow from 

the screen will be held in a sump tank to act as a surge tank for the transport pump. 

It is not anticipated that the sludge reclaim wrthln the C Pond will be any more dflcult 

than that of the B Consolidated Pond. There are additional pumping systems that could be 

made avatlable in the event that the dilution of sludge becomes a significant issue wlth respect 

to reclaim and pumping operations 

The trash and debris removal process is defined as the manual cleaning operation of 

remowng the remarning solids that are unable to be removed in the reclaim operation. The 

rematntng trash and debns is described as rock, tools, gloves, hard hats, and other 

miscellaneous debris that cannot be easily broken down in sue through the hosing operation. 

This trash removal involves a manual shovelling operation of this debtis directly into half 

crates or other containers as appropnate for the waste. This operation usually takes place during 

the final stages of cleaning, although lt can be performed at any time dunng the Reclaim process 

d debris is exposed or identdied. 
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The washdown operatton of the pond cleaning is defined as the ongoing cleaning of the 

pond liner as the surface is exposed, and the final cleaning when the sludge reclaiming operation 

and trash removal is completed As the pond liner is exposed, when the liquid level is lowered, 

a clean water hoselnoule system wiil be used to wash any exposed surface particles down into 

the pond liquid/sludge. 

As the sludge IS finally exposed and the Wecirculated Decant Liquid" is used to push the 

sludge and expose clean surfaces, these exposed clean surfaces wll be washed down to define 

a completely clean liner surface This process continues until the entire pond is completely clean 

and ready for a contamination survey by Radiological Engineering 

4 2 3 3  Clarifier 

The Clarifier is an above ground open-top circular steel tank with a cone bottom. The 

current esClmate of sludge is 15,000 gallons, which ranges from 20% solids by weight up to 7096 

solids by weight. The Clardier has very limned access wrth a vertical ladder up the side from the 

ground to a manway crossing the top of the tank. 

tt is expected that the solids wrthin the clardier will require 75,000 gallons of process water 

for dilution and suspension pumping to the storage containers. 

The equipment and techniques to remove the sludge from the Clarifier are the followng: 

0 

0 

0 -  

Air Driven Double Diaphragm Pumps 

Scalping Screen and Buffer Holding Sump Tank 

Hose/Lance Nozzles to Move Sludge 

The solids wrthin the ClMer will be manually washed wrth the hose lance assembly 

directing the loosened solids to the suction of the diaphragm pump. The diaphragm pump wll 

pump this slurry over a scalping screen wrth a large mesh (3/8") screen to remove gross debris 
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from entering the transport pumping system The underflow from the screen wll be held in a 

sump tank to act as a surge tank for the transport pump. 

It is anticipated that, since the solids are relatively heavy, the motwe water may be 

decanted and this 'Recirculated Decant Liquid" can be recycled to the hosehance system to 

minimize the overall volume of added liquid. This "Recirculated Decant Liquid" could be obtained 

at the 750 Pad and returned through a pipeline as described in the previous processes. The 

sludge would have to meet the crfieria of the pipeline/pumps of the transport system. 

The trash and debris removal process is defined as the manual cleaning operation of 

removing the remaining solids that are unable to be removed in the Redaim operation. The 

remaining trash and debris IS descnbed as rock, tools, gloves, hard hats, and other 

miscellaneous debris that cannot be easily broken down in size through the hosing operation. 

This trash removal involves a manual operatron of moving debris directly into half-ctater 

or other containers as appropnate for the waste. This operation usually takes place during the 

final stages of cleaning, although it can be performed at any time during the Reclaim process if 

debris is exposed or identified. It is anticipated that a very small amount of trash and debris wll 

be remaining in the Clarifier and will be able to be removed wlth a custom-fabricated shovel or 

other refined device. 

The wash down operation of the Clanfier wdl take place w m  hosefiance operation as the 

Clarifier is reclaimed. H "Recirculated Decant Liquid" is used, then a separate hoselnoule with 

process water wil be required to wash down the Clarifier during and at the end of the Reclaim 

operaQon. This is accomplished by washing exposed surfaces down toward the bottom of the 

Clartfier This water will also act as motnre water except for the final rinse. 
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4.24 BPond8 

The following sections discuss process optrons for the 6-Consolidated Ponds. 

4 2 4 1  Oobon 1 Pumo Evervthina to lntenm Storaag 

This transport process IS based on the premise that all of the remaining B Pond 

Consolidated contents (after any addltronal volume reductions by decanting water from the pond) 

are pumped to the 750 Pad for intenm storage wlthoa any volume reduction. Thls option was 

considered to be potentmlly the simplest (requinng the minimum of transport equipment), the 

easiest to accomplish wlthin the time constrants and one which would use primarily the available 

materials handling equipment of the existing HNUS stabilization processing trains. A Block Flow 

Diagram (BFD) is included, (Figure 44). 

This Option 1 includes the following und operations: 

0 -  Introduction of the screened (to remove trash and oversize solids) waste sluny 

from the slurry redaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05) In this tank, some limited separation by grawty settling of the 

pond solids and liquid occurs Reclaim rates of up to 400 gallons per minute 

(gpm) can be accommodated for short penods of time. This surge permits 

intermrttent operaQon of the reclam system and prowdes some time for limited 

settling of the pond solids to occur. 

The pond water is decanted to provide a source of recycle water back to the pond 

to minimize the volume of excess liquid required for sludge reclaim and handling 

from the pond This decant overflows the Seffling lank by gravity to the 3,600 

gallon Process Water Tank (S-06) 

0 
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0 Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrlfugal pump (P-06) which has ~ 2 0 0  gpm maxlmum capaaty. 

Also it is used as a source of slurry pipeline flush water which is required after 

every transport cycle. 

The slightly thickened underflow sludge from the Settling Tank is pumped through 

a connecting pipeline from the South side of the 8 Pond to intercept the suction 

of the ewsttng Booster Pump (P-25) in the cross-country pipeline connecting C 

Pond and the 750 Pad stabilization circuit. A new connecting pipeline of about 

200 feet of 3" 200PSIG HDPE will be required. A new centrifugal Sludge Transfer 

Pump (P-77) will be required also. It should be similar to the C Pond Transfer 

Pump (P-24) or the 6ooster Pump (P-25). With the estimated percent solids of 5 

to 1096, a wscosdy of 50 to 100 cP, this Transfer Pump (P-??) Is estimated to have 

a capacdy of about 75 gpm in this sewce. 

Fresh Water Storage for final pond washdown or other uses at the 6 Pond 

transport system IocaQon IS provided by using the existing modified Mobile FRAC 

tanks (S-13 and S-14) for this purpose. 

This fresh water (estimated to be less than 50,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the existing Recycle Water Pump 

0-  

- 

(P-1 0). 

0 -  The slurry being transported along the doubleGontalnment HDPE pipeline is 

received at the 750 Pad area into an Agitated Transfer Sump (SU-01 and A-01) 

with lo00 gallons capaaty. This agitated sump provides surge capacity at the 

recehrtng end of the pumping transfer system and WIII keep the slurry in 

suspension untd pumped into the interim storage containers. 
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The entire SEP waste slurry volume recenred on the 750 Pad is pumped into the 

Interim Storage Contamers (without any volume reduction). This indudes not only 

the pond sludge, any covering water required and additional reclaim water or 

transport water required but also the final pond washdown water. A centrifugal 

slurry Transfer Pump (Pal) wlth approximately 30 gpm flow capacity is used to 

pump the slurry into the containers using a flexlble hose system 

(Note: For any or all options considered, long-term reduction of storage volume can be 

achieved by gravity settling of the sludge and decant of the excess decant liquid to the 

374 Building evaporators This IS contingent on excess capaaty being available at that 

facildy. To achieve this, a decant recovery system, on-Pad surge capacity, a transfer 

pump and connectmg pipeline to the 374 Building Feed Pipeline would be required in 
addition to the basic Transfer Circun Systems for each Option. This additional ootion 

be considered in this project for the base transfer options. It is considered in Options 

7 through 9 for longer-term volume reductions.) 

4 2 4 2  ODtion 4 1 : Reduce Volume Before Interim Storaae Usina Filters at the Pong 

This transport process is based on the premise that all of the remaining 6 Pond 

Consolidated contents (after any addhonal volume reductions by decanting water from the pond) 

are pumped through a Pressure Chamber Filter Press to produce a semidry fitter cake product 

(~45% solids by weight) and a clarified filtrate pond liquid. Approximately 160 dry tons of solids 

are in the 6 Consolidated Pond. This translates into approxlmately 65,000 gallons or 8,700 cubic 

feet of moist, solid filter cake. This would translate into about 250 lined halferates of Interim 

storage of the filter cake. The approxlmately 285,000 gallons of 6 Pond water would have to be 

accommodated in the 374 evaporator system. Temporary liquid storage capacity for the 285,000 
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gallons would have to be provided at the 750 Pad until it can be evaporated This option results 

in the minimum storaae reauirements for 6 Pond wastes. A new filter unit and its ancillaries 

would need to be purchased. 

This Optton 4 1 includes the following und operations: 

Introduction of the screened (to remove trash and oversize solids) waste slurry 

from the slurry reclaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05). In this tank, some limited separation by gravlty settling of the 

pond solids and liquid occurs. Redaim rates of up to 400 gpm can be 

accommodated for short penods of time. This surge permtts intermittent operation 

of the reclaim system and provides some time for limited settling of the pond 

solids to occur. 

The pond water IS decanted to provide a source of recycle water back to the pond 

to minimize the volume of excess liquid required for sludge reclaim and handling 

from the pond. This decant overflows the Settling Tank by gravrty to the 3,600 

gallon Process Water Tank (S-06) 

Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump ( P a )  which has r200 gpm maximum capauty. 

The slightly thickened underflow sludge from the Settling Tank is pumped through 

the Filter Press System (F-33) which includes a Filtrate Recelver (R-??) and filter 

cake Conveying Screw transport system (CS-13). About a 1OOGublc foot 

capacity cake filter is envisioned. This will allow approximately 4.1 tons of moist 

solids (or 1 85 tons dry solids) to be processed for each filter cycle. About 3 

hours per filter cycle would be required; thus requiring about 87 cycles to process 

all of the estimated pond solids. At two filter batches per day about 43 days 

0 

0 

0 

0 
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would be required to complete this process. Three filter batches per day would 

require 29 days These filter press systems can be adapted to the required 

containment and Health & Safety requirements. 

The filtrate wll be pumped from the Recenrer using a centnfugal Liquid Transfer 

Pump (P-02)with a capacrty of about 100 gpm liquid. It wll be introduced into the 

suction of the exlsting Booster Pump (P-25) in the pipeline connecting C Pond 

and the 750 Pad stabiluation circutt. A new connecting pipeline of about 200 feet 

of 3" 200PSIG HDPE will be required. 

Fresh Water Storage for final pond washdown or other uses at the B Pond 

transport system location is provided by using the existing moddied Mobile FRAC 

0 

0 

tanks (S-13 and S-14) 

0 This fresh water (estimated to be less than 50,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the exlsting Recycle Water Pump 

(P-1 0). 

0 The liquid being transported along the doublecontainment HDPE pipeline is 

received at the 750 Pad area into an Agltated Transfer Sump (SlJ-01, A-01) with 

loo0 gallons capacrty. This sump provides surge capacrty at the recenring end 

of the pumping transfer system until pumped into the interim storage containers. 

A centrifugal Transfer Pump (P-01) with approximately 30 gpm flow capacity is 

used to pump the slurry into the containers using a flexible hose system. 

The moist pond solids (filter cake) will be stored in half-crates and would 

require freeze protectton due to the low relathre volume of water and the solids 

void volume which will allow expansion upon freezing. 

0 
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4 2.4 3 ODtion 4 2 Reduce Volume Before lntenm Storaae Usina G r a m  Settlina at the 

- Pond 

This transport process is based on the premise that all of the remaining B Pond 

Consolidated contents (after any addNonal volume reductions by decanting water from the pond) 

are pumped to a pre-transport Gravdy Settling System which will partially reduce the volume of 

sludge needing transport to the 750 Pad for interim storage. This option would use pnmmty the 

awlable materials handling equipment of the emsting HNUS stabilization processing trains 

Who@ addition of any flocculent or other chemicals to improve the slurry settling characteristlcrr. 

In order to achieve the partial denstffcabon of the slurry pflor to transport, intermrttent 

operation of the reclaim system and transport system would be required. This would provide 

time (minimum 12 hours) for gravlty settling to occur in the cone-bottomed Gravity Settling Tank 

(S-05). The system will be operated to fill the tank wrth reclaimed slurry, allow lt to settle, pump 

off the settled sludge to the 750 Pad and decant and pump the clarified liquid to the Process 

Water Tank 

The risk associated WM this option is that the relatively-slow, natural gravrty settling 

dewatering IS being done as the material IS being reclaimed from the pond. This will slow down 

the reclaim operatron to allow for the rntermlttent settling operation. An additional risk is the 

pumping requirements of the partially-thickened sludge. However, in the range anticipated here, 

there should be lMe problems d the proper Transfer Pump were used The advantage is that the 

decant liquid would already be stored in temporary contamers which could be reused as they 

were emptred. This opbon would reduce interim storage requirements by 12O,OOO+ gallons. A 

BFD for this transport process is included as Figure 4 5. 

This Option 4 2 includes the following unlt operations: 
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0 lntroductron of the screened (to remove trash and oversue solids) waste slurry 

from the slurry reclaim systems into a 3,250 gallon cone-bottomed holding and 

Settling Tank (S-05). In this tank, separation by gravlty settling of the pond solids 

and liquid occurs to about 10-1 5% solids an average feed solids of 5-796 from 

the pond. Reclaim rates of up to 400 gpm can be accommodated for short 

periods of time. This surge perm& intermittent operation of the reclaim system 

and provides some ttme for limned seffling of the pond solids to occur. 

The reclaim is done intermlttentiy to introduce about 3,300 gallons into the Settling 

Tank. The slurry is allowed to settle (up to 12 hours per batch). 

The pond water is decanted (or pumped after settled sludge transfer to the 750 

pad) to prmde a source of recycle water back to the pond to minimize the 

volume of excess liquid required for sludge reclaim and handling from the pond. 

This decant overflows the Settling Tank by grawty to the 3,600 gallon Process 

Water Tank (S-06) 

Recycle water is recirculated back to the ponds to reclaim and consolidate the 

solids using a centrlfugal pump (P-06) which has 400 gpm mawmum capaaty. 

Also it is used as a source of slurry pipeline flush water which is required after 

every transport cycle 

Using this process, about 230,000 gallons of thickened sludge and 120,OOO 

gallons of liquid would be produced. Only the thickened sludge will require 

interim (1O-year) storage on the pad: the liquid would require only temporary 

storage (up to 2 years). 

0 

0 

0 

0 

Find Draft 7/19/93 53 



0 The excess water separated from the sludge IS also pumped to the 750 Pad for 

temporary storage in containers and ultimate evaporation at the 374 Building 

process. 

The parUalIy-thickened underflow sludge from the Settling Tank (from 10-1 5 wt% 

solids) is pumped through a connecting pipeline from the South side of the 6 

Pond to intercept the suction of the emsting Booster Pump (P-25) in the cross- 

country pipeline connecting C Pond and the 750 Pad stabilization circuit. A new 

connecting pipeline of about 200 feet of 3" 200 pounds per square inch gauge 

(PSIG) HDPE wiil be required. A new Sludge Transfer Pump (P-13) wll be 

required also. It should be similar to the C Pond Transfer Pump (P-24) or the 

Booster Pump (P-25). With the estimated percent solids of 10 to 1596, a viscosity 

of 100 to 400 cP, this Transfer Pump (P-??) wil have a capacity of about 40-60 

gpm in this serwce. 

Fresh Water Storage (S-13 and S-14) for final pond washdown or other uses at 

the B Pond transport system location is prmded by using the existing Mobile 

FRAC tanks. 

This fresh water (estimated to be less than 50,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the existing Recycle Water Pump 

0 

0 

0 

(P-10). 

0 The slurry being transported along the doublecontainment HOPE pipeline is 

received at the 750 Pad area into an Agitated Transfer Sump (SU-01 and A-01) 

1,000 gallons capacity. This agltated sump provides surge capacity at the 

receMng end of the pumping transfer system and will keep the slurry in 

suspension until pumped into the interim storage containers. 
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0 A centrifugal slurry Transfer Pump (P-01) wlth approximately 20 gpm flow capacity 

is used to pump the slurry into the contamers using a flexible hose system. 

4 2.4 4 ODtion 4 3 Reduce Volume Before Intenm Storaae Usina Gravltv Settlina at thg 

- Pad 

This transport process is based on the premise that all of the remaining B Pond 

Consolidated contents (after any additional volume reductions by decanting water from the pond) 

are pumped to the 750 pad (similar to Option 1) and a Grawty Settling system located at the 750 

Pad will partially reduce the volume of sludge needing to be put into containers for interim 

storage. This option would use primarily the amiable materials handling equipment of the 

exlsting HNUS stabiiization processing trains wlthoq addition of any flocculent or other chemicals 

to improve the slurry settling characteristics. 

In order to achieve the partial densification of the slurry after transport, intermittent 

operation of the transport system would be required. This would provide time (minimum 12 

hours) for gravity settling to occur in the cone-bottomed Gravity Settling Tank (S-05). The system 

will be operated to fill the tank wlth reclaimed slurry which is transported by pumping to the 750 

Pad, allow It to settle, pump off the settled sludge to the interim containers and the decant 

clarified liquid to the Temporary storage containers. 

The risk assocrated with this opbon is that the dewatering is being done as the material 

is being reclaimed from the pond This will slow down the redaim operation to allow for the 

intermittent settling operation. Compared to Opbon 42, there are no additional risks in the 

transport pumping requirements of the sludge: this is the same as Option 1 An additional 

advantage is that the decant liquid would already be stored In temporary containers on the 750 

Pad which could be reused as they were emptied. This option would reduce interim storage 
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requirements by 12O,OOO+ gallons (similar to Opbon 4 2). A BFD for this transport proms8 

option IS prowded as Figure 4-6. 

This Option 4 3 includes the following unn operabons: 

0 Introduction of the screened (to remove trash and oversue solids) waste slurry 

from the slurry reclaim systems into a 3,600 gallon Agitated Sump (SU-05 and A- 

02). In this tank surge and solids suspension of the screened, reclaim sludge Will 

be provided prior to transport pumping. feed solids of 5796 from the pond. 

Reclaim rates of up to 400 gpm can be accommodated for short periods of time. 

This surge permlts intermtttent operabon of the reclaim system and prmdes some 

time for limned settling of the pond solids to occur. 

The transported sludge is directly recewed Into the 3,250 gallon, cone-bottomed, 

Grawty Settling Tank (S-05) located at the 750 Pad. 

The reclaim is done intermittently to introduce about 3,300 gallons into the 

Agitated sump (i e the capaclty of the Settling Tank) The slurry is pumped to the 

750 Pad (as in Option 1) and allowed to settle (up to 12 hours) in S-05. 

The excess pond water IS decanted to prowde a source of recycle water back to 

the pond to minimize the volume of excess liquid required for sludge reclaim and 

handling from the pond. Thls decant overflows the Settling Tank by gravity to the 

3,600 gallon Process Water Tank (S-06) located on the same skid on the 750 Pad. 

Recycle water is rearculated back to the ponds to reclaim and consolidate the 

solids using a centrifugal pump (P-06) which has ~ 2 0 0  gpm maxlmum capacity. 

Also it is used as a source of slurry pipeline flush water which is required after 

every transport cycle. A new 3" HDPE, doublecontained pipeline (or extensive 

0 

0 
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valving of the existing slurry transport pipeline) would be required to return these 

liquids. 

Using this process, about 230,000 gallons of thickened sludge and 120,OOO 

gallons of liquid would be produced. Only the thickened sludge wll require 

intenm (10-year) storage on the pad: the liquid would require only temporary 

storage (up to 2 years). 

The excess water separated from the sludge not needed for redaim or transport 

is pumped to Temporary storage in containers and ultimate evaporation at the 374 

Building process. 

The partially-thickened underflow sludge from the Settling Tank (from 10-1 5 wt.% 

solids) is pumped using a centnfugal slurry Transfer Pump (P-01) with 

approxlmately 20 gpm flow capacrty into the interim storage containers using a 

flexible hose system 

Fresh Water Storage for final pond washdown or other uses at the B Pond 

transport system location IS provlded by using the existing moddied Mobile FRAC 

0 

0 7  

tanks (S-13 and S-14) 

0 This fresh water (esttmated to be less than 50,000 gallons) is used at the ponds 

for final washdown (or for other reasons) using the emsting Recycle Water Pump 

(P-10). 

4 24.5 OPtion 44' Reduce Volume Before lntenm Storaae Usina a Rotarv Screen 

Thickener at the Pad 

This volume reduction Option is similar to Option 4 3 (Grawty Settling at the Pad) except 

that a more-efficient existing Rotary Screen Thickener system (l'H-01) and its andllaries would 
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be used However, the additronal space requirements for the thickener and anallaries, operating 

complexrty, and addnional equipment required are not offset by the advantages of the additional 

volume reduction (60,000 gallons of addmonal free liquid as compared to Options 4 2 or 4 3). 

This would be a net reduchon to 170,000 gallons of 20% solids sludge requiring interim storage. 

(Note: As long as Pad storage space requirements were deemed to be below the available 

space, no extraordinary penalties for addltional volume were considered.) 

All equipment required for Option 4 4 is the same as 4.3 with the following exceptions: 

0 There would need to be an agitated slurry receiving tank (SU-01 and A-01) to 

recewe the pumped slurry from the B Pond area. 

The slurry would be pumped to the Rotary Screen Thickener (TH-01) using slurry 

Transfer Pump (P-01). 

The thickened sludge would be sent to the agmted Slurry Surge Tank ( S a ,  A- 

04). 

The slurry would be pumped to the intenm containers using the progresswe caw 
Slurry Pump (P-03). 

(Note- The above equipment is an existrng skid module built as part of the B Pond 

Stabilmtion system; thus would require no addltional equipment purchase.) 

The decant liquid would be handled identtcally to Option 4.3. 

0 

0 

4 2 4 6  ODtion 4 5 Reduce Volume Before Interim Storaae Uslna a Filter at the Pad 

This volume redudon Option is similar to Option 4.3 and 4 4 (Gra\rity Settling and Rotary 

Screen Thickening at the Pad) except that a more-efficient Batch Pressure Filtration (TH-01) and 

rts ancillanes would be used. The same system as described in Option 4 1 would now be 

located on the 750 Pad. However, operating complexrty and additional equipment required 
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would not just@ the additional interim storage volume reduction (to 65,000 gallons of moist filter 

cake and 285,000 gallons of additional free liquid which can be evaporated) gtven that no 

extraordinary penalties or premium is placed on pad storage space. 

All equipment required for Optton 4 5 is the same as 4 3 Hnth the following exceptions: 

0 There would need to be an agrtated slurry receiving tank (SU-01 and A-01) to 

receive the pumped slurry from the B Pond area. 

The slurry would be pumped to the batch Pressure Filter Press (e.g. plate and 

frame or chambered filter press) (F-01) using slurry Transfer Pump (P-01). 

The filter cake would report to half-crates for interim storage using the Conveying 

Screw (CS-01) system described in Option 4 1. 

The fittrate would be contained in the decant tank and be pumped to the 

temporary containers using the an appropnate Liquid Pump (P-33) or returned to 

the B Pond for use as reclaim water as in Option 4 3. 

(Note: The above Option 4 5  would require sianificanf additional equipment 

purchase.) 

0 

0 

0 

42.47 ODtion 7.1 Reduce Volume Durina lntenm Storaae Usina Gravitv Sefflina at t h ~  

Pad 
All inrtial operations and equipment required for Option 7.1 are identical to Option 1. That 

is, the starUng point for the Grawty Settling is the initial condition Hnth the entire 8 Pond waste 

contents pumped to storage containers on the 750 Pad. 

The premise for Option 7 1 is that during the first few years after the Initial, temporary 

storage, natural settling would occur; thus allowng the liquids to be decanted and subsequently 
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evaporated in the 374 Building systems. This would allow a consolidation of the settled sludge 

and an accompanying reductton in the interim storage requirements. 

It would require only the addrtlonal Decant Handling systems descnbed in Option 4 3 over 

and above the requirements of Opbon 1 bke Option 1, this option for volume reduction would 

require the maximum inrtial storage volume to be available upon reclaim and transport to the Pad. 

It Is estimated that the ultimate volume of 8 Pond sludge in interim storage could be reduced to 

230,000 gallons (at a terminal density of 15% solids). A BFD for this option Is included as 

Figure 4-7. 

4 2 4 0  ODtion 72: Reduce Volume Durina Interim Storaae Usina a Ro taw Screw 

Thickener at the Pad 

All inttial operations and equipment required for Option 7 2 gre identical to Opbon 1 That 

is, the starting point for the Rotary Screen Thickening is the Initial condition wdh the gntire B 

Pond waste contents pumped to temporary storage containers on the 750 Pad. 

The premise is that during the first few years after the nRial, temporary storage, the slurry 

would be reclaimed from the temporary contanen, processed through the Rotary Screen 

Thickener System (described in Option 44); thus providing a reduction in interim storage 

requirements. All operational considerations are similar to that option. 

The complexity of reclaiming from the temporary storage containers to reduce the volume 

would not justify the additional volume reduction. bke Option 1, this option for volume reduction 

would require the maximum initial storage volume to be avarlable upon reclaim and transport to 

the pad It is estimated that the uhmate volume of B Pond sludge in interim storage could be 

reduced to 170,OOO gallons (at a terminal denslty of 2096 solids). The advantage that thk 

approach would have, however, is that these volume reductions could continue during the 
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temporary storage period (up to two years) unconnected to any pond reclaim operations. Thus, 

rt could be an actnnty conducted during winter months in a heated storage tent. 

4 2 4 9  ODtion 7 3 Reduce Volume Durina Interim Storaae Usina a Filter at the P a4 

All initial operaQons and equipment required for Option 7 3 are ident i4  to Option 1. That 

is, the startrng point for the Pad Pressure Filtration is the initial condition with the entire B Pond 

waste contents pumped to temporary storage containers on the 750 Pad. 

The premise is that during the first few years after the initial, temporary storage, the slurry 

would be reclaimed from the temporary containers, processed through the Batch Pressure 

FiltraQon system (descnbed in Option 45); thus provtding a reduction in interim storage 

requirements and storing the 6 Pond solids in a rnore-stable, semi-solid form in half crates. This 

filter cake product would not be particularty sensrthre to freezing; thus could be stored in 

unheated tents. All operational considerations of Option 7 3 are similar to those discussed for 

Option 4 5. 

The complexlty of reclaiming from the temporary storage containers to reduce the volume 

would not just@ the additional volume reducbon d there is no premium on heated storage space. 

hke Opbon 1, this opbon for volume reducbon would require the mmmum inltial storage volume 

to be available upon redaim and transport to the pad. lt is estimated that the ultimate volume 

of B Pond sludge in interim storage could be reduced to 65,000 gallons (at a terminal density 

of 45 wt% solids). This is the maximum oossible volume reduction for the B Pond wasta material 

during interim storage. It was assumed that d excess heated storage capacity on the pad exists, 

the advantages of volume reduction would be minimal. 

The advantage that the approach of Option 7 3 would have, however, is that these volume 

reductions could continue during the temporary storage period (up to two years) unconnected 
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to any pond redaim operations The filtering optron is particularly conducnre to intermittent, 

batch operation. Thus, filtration could be an amity conducted during winter months in a heated 

storage tent on an intermrttent basis. Filtrate produced could be transported to the 374 Building 

for evaporatron in small volumes as excess capacity is available. Tank trucks could be used for 

this purpose: thus eliminatmg the need for a pipeline connection to the 374 Building feed 

pipeline 

4.25 Options Evaluated for Pond C 

4 25.1 ODtion 2 : PumDE vewthlna to Interim Storaae After ComDoslt ion Adiustmerlf 

The addition of a limited amount of process water to the C pond to insure that nearly all 

soluble salts in the pond are in solution was discussed in Section 3 3. This mechanism not only 

significantly simplifies the reclaim and transport requirements for the C Pond material, but 

prowdes a more consistent feed matenal to the ultimate stabilization processes. Therefore, prior 

to the reclaiming operations, the dilution water is added and circulation of the liquid phase in the 

pond would redissolve most of the solid salt phases. Only the relathrely-small percentage of sitty, 

non-soluble solids (about 6 wt96 or 4 volume%) would remain as solids. 

The brine concentratron would be mantalned below the mamum solubility of the salts 

at the ambient temperature during reclaim (or for storage conditions). Based on laboratory tesb 

and pond sampling camprugns, the maxlmum %TDS is slightly over 5096. For reclaim and 

storage, the dilution of the brine phase to 45-5096lDS Is expected to resutt In the minimum 

quantrty of suspended, undissolved salts. 

OpQon 2 for Pond C is the analog of Option 1 for the B Ponds. That is, gil contentg in 

the C Pond are pumped to the 750 pad and stored in the intenm (up to ten years) Storage 
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containers. No volume reduaon except for minimization of dilution and wash water additions 

to the pond IS assumed A conceptual BFD for Opbon 2 is provided as Figure 4-8 

The C Pond transport process und operabons are described below: 

0 The redaimed brine and suspended solids are passed through a screen (SC-02, 

static or shaking) to remove any tramp or oversize material which could not be 

easily transported by the overland slurry pumping system. A mesh size of about 

3/8" should be compabble Hllth the pumping system and produce minimal oversize 

material. The oversze and trash solids would be deposited in hatf-crate8 for 

storage and ultimate disposal. 

The screen undersue brine slurry reports by gravlty to a 3,600 gallon Agitated 

Sump Tank (SU-03 and A-03) which keeps any solids in suspension and s e w  

as the feed sump for the overland slurry pumping and pipeline systems. 

The nearly saturated (455096TDS) brine solutions have a density of about 1 .SI 

gm/cc. with added suspended solids, the slurry density can be over 1 60 gdcc. 

Viscosities of the bnne can be up to 50 cP. For the slurry wrth silty solids, thb 

can increase to 100 CP The denslty and viscosity of the brine slurry have 

signrficant impacts on the pumping and pipeline requirements. Such slurries 

exhibit signlficant non-Newtonian flow behavior; thus making pumping system 

design, wrthout empirical data, somewhat difficult. For a gwen pipeline size, 

crrtical pumping rates (thus pipeline velocnies) need to be maintained in order to 

keep the solids in suspension. 

The Sludge Transfer Pump (P-24) is a highhead, centrifugal slurry pump with 

about 100 gpm capacrty with the brine slurry and approximately 700 feet of 

0 

0 - 

0 
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pipeline to the Booster Pump station The overland slurry transport pipeline IS an 

existing 3", 200 PSIG rated, doublecontained HDPE pipe. 

An existing identical sludge Transfer Booster Pump (P-25) is prowded at a 

pumping station approxtmately half-way to the 750 Pad from the C Pond area An 

exlsting 700 feet of similar pipeline delivers the C Pond brine slurry wastes to the 

750 Pad. 

The brine slurries will be reclaimed and pumped to the pad intermittently. At low 

percentage suspended solids, the pipeline should not require flushing between 

pumping cycles for short trme intetvals. This is due to the relathrely slow settling 

characteristics of the silty solids in the pond. However, process water will used 

to flush out the pipeline between pumping cycles, if required. Between extended 

shutdowns, the pipeline wll be flushed. Reclaimed C Pond brine is pumped from 

the floating Brine Reclam Pump (P-20) and stored in the 3000 gallon Dilution 

Brine Tank (S-18) and pumped by the Dilution Bnne Pump (P-18) which has about 

200 gpm capactty. The flush water wll be introduced into the Transfer Pump (P- 

24) suction. If necessary, process water from the Process Water Pump (P-12) can 

be used for find line flushing. 

The fresh water for pond washdown (or line flushing, as required) is provided from 

a fire hydrant near the C Pond and is stored in the 3000 gallon Process Water 

Tank (P-12) located adjacent to the C Pond. It is pumped to the pond return line 

or transfer pipeline suction by the Process Water Pump (P-12) with a capacity of 

about 200 gpm This tank and pump is also used as the system to supply dilution 

water to the pond, as required, and for transport and lance water required for the 

Clarifier reclaim (Section 4 2.3.3). 
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0 The transported brine slurry is received at the 750 Pad into the lo00 gallon 

Agrtated Transfer Sump (SU-01 and A-01) in the same manner as the 6 Pond 

Option 1 

The brine slurry waste is pumped, on an intermittent basis,, into the appropriate 

interim containers using the 20 gpm, centrifugal slurry Transfer Pump (P-01). 

0 

4 25.2 ODtion 5: Reduce Volume Before Interim Storaae Usina nrven at Pond o r Pad 

There are no options to reduce the C Pond brine slurry volume requiring storage which 

involve IiquiWsolid separation techniques (as for B Pond). This is because the brine salts are 

part of the waste: thus the bnne and pond solids require stabilization disposal. 

The only Identified alternative which could reduce storage requirements for the C Pond 

material is to dry the matenal. This could be done prior to transport or after the transport 

followng reclaim from the pond. This could, in pad, be accomplished in the exlsting 374 Building 

spray drying system for the C Pond brine (with suspended solids removed). However, the 

current capacrty of that facility does not permit signrficant quantities of C Pond brine to be 

processed. The alternative considered was to install a new dryer facility near the C Pond or 

near the 750 Pad in order to reduce the waste volume for storage. This option was rejected 

during inrtial evaluations due to the likely high capital and operating costs, Health and Safety 

considerations for rur-borne dust and the known oxidizing character of these predominantly- 

nitrate salts. Thb latter consideration likely prohibits storage in the dry satt form in any 

convenient container. No further analysis of dryer options during reclaim were considered. 

Final Draft 7/19/93 65 



4 2 5 3  Omon 8' Reduce Volume Durina lntenm Stotaae U sina Gravlhr S ettllna at the 

- Pad 

During intenm storage at the pad, the silty solids will settle out from the brine solution. 

In addition, some salt precipttation is likely to occur. This could result in some brine solutions 

which can be decanted and evaporated in the 374 Building systems d such excess cap- 

exists. As in the B Pond liquid decant evaporation potential for reducing the Pad storage, this 

depends on the awlable excess capacity of the 374 Building systems. Due to the unlikely 

probabillty that there wU be such excess capacity, this case was not evaluated further. 

If the 374 Building systems were upgraded, excess capaaty could be available in the 

future during the interim storage period (up to 10 years). The opportunw to reduce the brine 

storage could present itself. It would be decanted and transported (by pumping through a 

pipeline connection to the 374 Building feed pipeline or by tank truck) to the 374 Building. 

4.26 Options Evaluated for the Clarifier 

4 2 6 1  ODtion 3 PumD Evewthina to Interim Storaae bv Addina TransDort Water 

The waste material (from the former A Pond contents) stored in the 788 Area Clarifier tank 

consists of about 12,000 gallons of heavy, settled solids (at about 60 wt % settled solids terminal 

denslty) and a water cover. The solids have a relatively-high specific gravity (over 2.2) when 

compared to the C Pond or B Pond solids. Therefore, these solids settle to a high terminal 

density. The water cover has some dissolved solids at an intermediate level between the low 

quantities in B Pond and the saturation levels in C Pond. 

In order to redaim the heavy, settled solids a high-pressure jet lance using fresh or 

recycled process water wll be used to inrtially suspend the solids In the darlfier tank. Additional 

quantities of water (up to 75,000 combined) are expected to be required to dilute the slurry, 
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transport it to a holding tank and prowde media to suspend the solids and transport them by 

pumping to the 750 Pad 

The Clarifier opQons considered for transport to interim storage or to partially dewater the 

slurry for storage volume reduaon parallel those descnbed in Section 4.25 for the 8 Pond 

Wastes. The signrficant drfference is in the character of the solids which settle signfflcantly better 

and the addition of transport water to permd dilute-phase ( 4 0  wt% solids) materials handling. 

The Clarifier transport systems mike most of the same components 85 the C Pond 

system (Option 20). A BFD for this process option is included as Figure 4-9. The additional unit 

operaff ons required include: 

The Scalping Screen (SC-04) will remove any coarse oversue material pnor to 

introduction into the transport system. It Is located on the doublecontainment 

skid above the 3600 gallon 788 Holding Agbted Sump ( S u a ,  A-26). The 

redalmed slurry from the clardier is pumped to this screen using the Redaim 

Pump (P-27). 

The 788 Holding Agmted Sump (Sua  and A-26) recewes the undersized Clarifier 

slurry. To assist solids suspension and to insure a homogeneous distribution in 

the Holding Tank, the sluny is diluted to the required (< 10 wt.% solids) densw 

for transport. A Rearculatron Pump (P-51) is provided to circulate the slurry 

around the 788 Holding Tank. 

The clarifier slurry is pumped to the C Pond Agitated Sump (SU-03, A-03) using 

a bleed from the circulating Pump (P-51). This slurry is pumped to the 750 Pad 

using the same C Pond Transfer Pump (P-24) and overland pipeline system. 

Once received on the 750 Pad, distribution to the interim storage containers Is the 

same as for Option 1 or for Option 2 for B and C Pond wastes respectively. 

0 

0 

0 
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4 2.6 2 Option 6 1 Reduce Volume Before Interim Storaae Usina G r a m  S ettlina at thg 

- Pad 

The volume redudon opuons for the diluted Clarrfier solids (a total of about 90,OOO 

gallons including reclatm, transport and wash-down water) are wrtually the same as those of 8 

Pond (Opuons 4 3,4 4, and 4 5). However, due to the limited volume of the Clarifier solids and 

due to their natural settling character, any volume reduction durtng reclaim would be done 

if these systems are installed on the 750 Pad to process the B Pond slurries. Therefore, all 

volume-reduction options for the Clarifier are contingent on the B Pond transport proteas 

selection and would "piggy-baclc' on those systems. Therefore, the Clarifier Gravity Settling 

Option 6.1 depends on installation of the B Pond Grawty Settling Option 4.3. The equipment and 

procedures, once the Clarifier slurry is transported to the Pad (as in Option 3), are the same a8 

described in Section 3.5.4 4 

(Note: No volume reduction options for the Clarifier slurry were considered at the 788 

Area due to the need for dilute slurry for transport and due to the lack of any available space in 

the 788 area Thus, only options which could be carried out on the 750 Pad were considered.) 

4 2 6.3 Option 6 2  

Thickener at the Pa($ 

Reduce Volume Before lntenm Storaae Usina a Rotarv Screen 

In the event that Rotary Thickening on the Pad Opbon 4 4  is chosen for the 8 Pond 

transport process option, the Clarrffer Option 6 2  becomes wable. Othemse, rt is not. The 

equipment and operation would be identtcal to Option 4.4 
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4 2 6 4  ODtion 6 3: Reduce Volume Before Interim Storaae Usina Filters at the Pad I 
I 

Similarly, Option 6 3 depends on the installation of 6 Pond on Pad Filtration Option 4 5. 

In that event, this equipment and operating strategy would be used for the clanfier slurry. 

4.26.5 ODtion 9- Reduce Volume Ourina Interim Storaae Usina Gr- Settlina at the 

Pad 
This Gravity Settling Option 9 for the Clarifier solids is the same as the longer-term Gravity 

Settling Option 7.1 for the 6 Pond solids The equipment and unit operations would be the same 

as that option However, the avculable capacity to dispose of the decant solutions in the 374 

Building evaporator systems is still a gwen requirement. The clarifier solids, due to their favorable 

settling characteristics, should be readily dewatered to less than 15,000 total gallons which would 

require long-term interim storage. Thus, most of the water added for reclaim and transport could 

be removed from the material in interim storage using the longer-term gravity settling in the 

storage containers. 

4 3 PROCESS OPTIONS SHORT LIST 

The results of applying the weighted cntena to each of the process options is summarized 

in Table 4-4, Accelerated Sludge Removal Project - Sludge Removal Options List. The following 

sections discuss these results and their use in the short list selection. In considenng these 

scores It is important to remember that options avculable for each waste source were evaluated 

separately from those avculable to other waste sources and are meaningful only for comparisons 

Hnthln the set of options for that source. The scores associated with options for one waste 

source should not be compared to those applicable to another source. Brief descriptions of the 

preferred options are presented here along wrth equipment availability, cost estimates, and 
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projected schedule. Detaded descripbons are found in Seaon 35, included wrth process 

descriptions of all options considered. 

4.3.1 B Consolidated Pond8: Option 1 : Pump Everything to Interim Storage 

B Consolidated Pond comprises those waste materials collected previously from A Pond, 

8-North Pond and 6-Central Pond. From the results shown in Table 44, Option 1 (Figure 44) 

is seen to have the highest score - 300 out of a maximum of 315. This score reflects the 

advantage of simplicity given the schedule and cost constraints. This option scored the 

maximum points under every crrterion except "Stored Volume' Those options utilWng filtration 

scored high in this category but scored low in other crrteria Delaying volume reduction until after 

the ponds are clean and dry received high scores for schedule consideration as shown for 

Option 7 1 ,7  2 and 7 3. Option 7 1 (Figure 4-7) scored relatively high under all criteria and has 

the second highest score. Options retained for the short list are discussed in the following 

sections. 

4.3.1 1 Process DeSMDtiOn and EauiDment List 

The processing of this material requires two processing operaQons - reclaiming from the 

pond and transporting to storage at 750 Pad. 

The reclaiming operations IS common to all opaons considered in the options evaluations. 

This operation, discussed in Section 4 23,  consists of initially maneuvering a submersible pump 

over the bottom of the pond and picking up the sludge layer along wrth clean liquid to produce 

an approxlmate 10% solid slurry. When the avalable clean liquid is exhausted, additional liquid 

decanted from the previous slurry will be recirculated to the pond to provide additional transport 
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medium It is believed that in total, the solid and clean liquid contents of the pond are such that 

no addmonal clean liquid will be required except that used for wash water. 

Following the nmal step, the pond is washed wlth clean water to remove any material left 

behind in the initial step. 

Finally, the larger pieces of trash and debris are removed manually from the pond, and 

combined with oversize solids removed by screening during the initial step, and stored as solids. 

This reclaiming step is patterned after that used successfully in previous operations to clean 

B-North Pond and B-Central Pond. 

As pond contents are reclaimed they are collected in a slurry at pond side from which 

they are pumped to 750 Pad using one of the preferred options These opttons are summarized 

here briefly and included in more detailed discussions of all evaluated options in Section 4.24. 

a) Pump everything to subterram storage, including several unit operations Underftow 

from the reclaim sumps is pumped to the section of an exlsting transport booster pump. This 

pump can transport approlamately 75 gallons per minute (gpm). Then discharge from the 

booster pump wll flow through exlstmg and new connecting pipelines to a receiving pump at the 

750 Pad. From this agltated syrup, the B Consolidated Pond waste, including wash water, are 

transferred to Interim storage with out any volume redudon. 

b) Option 4 2  includes the unrt operation of volume reduction at the pond using the 

redaim pump as a grawty settler From the settler, thickened sludge is pumped to 750 Pad using 

the exlsttng HNUS stabilization equipment. intermtttent operation is required to allow settling time 

before transport to 750 Pad. At the pad, the slurry is held in an agitated receiver sump from 

which it is pumped to interim storage. The disadvantage of this option is the reduced transport 

capabilrty due to the required intermtttent operatton The advantage is the 120,000 gallon volume 

reduction of material required for interim storage. Decant water from the settler is collected 
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transport to 750 Pad where n is held temporarily pending transport to 374 Building for 

evaporation 

c) OpQon 4 3 is similar to Option 4 2 except gravity settling before intenm storage is 

accomplished after transportmg all contents of 6-South Pond to 750 Pad. Sludge from the 

reclam sump IS pumped to the transport booster pumps and transferred to a gravity settler. The 

thickened, reduced sludge Is transferred intermittently to the interim storage. Cladfled water from 

the settler IS pumped back to the pond for use as reclaim process water and line flushing. 

Excess clarfied water, approximately 120,000 gallons, is temporarily stored, at the pad pending 

transfer to Building 374 for evaporatton. The advantages are the reduced storage requirements 

and the pumping of a reduced solids content slurry, compared to Option 4 2 The disadvantages 

of this option is the requirement for an additional line to return process water to the pond and 

the capaclty reduction associated Hnth the intermlttent operation of the settler. 

d) Option 7 1 is a combinatton of Option 1 and Option 4.3. All of the BSouth Pond 

contents am transferred to Pad 750 as in Option 1. From the agrtator recewer pump at the pad, 

the waste is transferred to temporary interim storage. In storage, the solid contents wll settle in 

time. From temporary storage, after the pond is completely clean, the settled interim storage 

containers will be decanted and the decant transferred to 374 Building for evaporation. The 

settled solids will be combined to free up space for the remarnder of the interim period. The 

advantage of this opQon is that It prowded the most expedient and minimum risk route to 

cleaning BSouth Pond wlthin the schedule constraint. The disadvantage of this option Is that 

It requires the maximum storage inrtially. Approximately 350,OOO gallons of initial storage are 

required Hllth a later reductron to 230,000 gallons. 
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431 2 Schedule 

The schedule for completing the reclaiming and pumping to interim storage of BSouth 

Pond waste under Option 1, Pump Everything to Interim Storage, is the shortest of those of all 

opQons short listed for this pond. This reflects the fact that fewer unrt operations are involved. 

AddNonally, the elapsed time between pumping the maxlmum volume of slurry to 750 Pad 

represented by this opQon, and pumping a smaller volume represented by Option 4 2, coupled 

vvlth intermrttent operations favors pumping the larger volume. 

The schedule, shown graphically in Appendix 66, is dependent upon permitting and 

contracting being completed as shown. Additionally the actual pumping of waste to 750 Pad 

depends upon the timely installation of the interim storage tank. Not all tanks must be in place 

Hllth secondary containment for pumping to begin. The pumping process completion will lag 

tank installation. The schedule shows apprommately 4 week float In this constraint. One week 

is allotted for chucking out the circulaQon pond contents followed by 20 days for reclaiming and 

pumping to the 750 Pad. This assumes 5 actual pumping hours per day at 60 gpm with three 

days contmgency. Fifteen days are allowed for pond nnsing and trashidebris removal. Finally, 

ten days are allocated for demobilizaQon and cleaning the operating area. There is no in 

contingency built in the schedule. With an early start constraint for starting pumping operations 

of April 15, and a designed finish date of October 31 for the last day of actiwty for 1994, there 

are 106 days of float or contingency allowed based on cleaning only this pond. The October 31 

date was chosen as representative of the need to conclude acthnties before winter weather 

begins. 

The schedule for completmg the reclaiming and pumping to interim storage of B-South 

Pond under Opaon 4 2, Reduce Volume by Grawty Settling, at the Pond follows essentially the 

same schedule as Option 1 except for the additional time to settle and decant the liquid. Figure 
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Appendix 66 displays the schedule graphically. Thidy-five days are allowed for reclaiming, 

settling, decanting and pumping to the 750 Pad. This allows approximately equal time for settling 

and pumping It is noted that in a scenario where the operahonal sequence is redaim one day, 

settle one day, and pump one day, an addrtionall7 days mll be required unless 2 sefflers are 

installed at the pond. The additional resources required to install and demobilized this option 

have been assumed to be covered by adding personnel during these periods rather than 

extending the elapsed time. There is no contingency added to this schedule. There are 

allowances of 20 days for installation, 15 days for washdown, rinse, and traswdebris removal, 

and 10 days for demobilization. Assuming an earty start date of Apnl15 for pond operations and 

a last day to complete 1994 actrvities of October 31, there are 91 days of total contingency based 

on this pond option 

The schedule for completing the reclaiming and pumping to interim storage of BSouth 

Pond under Option 4 3, Reduce Volume Before Interim Storage Using Grawty sefflers at the Pad, 

follows essentially the same schedule as that of Option 4 2 as shown graphically in Appendix 6B. 

The actnrrties are identical except: 

a) installation of a return to pond pipeline is required and 

b) decant water must be returned to the pond during operation. 

These adddonal a w e s  are assumed to be covered by additional personnel during 

process installation and operatton rather that by extending the elapsed time of the project. Thirty- 

five days are allowed in the schedule for reclaming and pumping to the pad. The process is 

intermrttent to permit gravity separation of a dense sludge, at the pad, between receipt at that 

location and transfer to storage As noted above under Paragraph B, a scenario of pump, settle, 

and transfer to storage on 3 consecutive days would add an additional 17 days to the actual 

process of reclaiming form the pond and pumping to interim storage with volume reduction. 
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Transfer form the settler to interim storage is assumed to follow immediately after settling so that 

only one day is added to the schedule at the end of the pump and settle operations to complete 

the operabons. The schedule has no built in contingency wth an early start constraint of Aptrl 

15 and a last day to complete actnrities in 1994, 91 days of float on project contingency are 

available based on operation at BSouth Pond only. 

The schedule for completmg the reclaiming of B-south Pond under Option 7.1, Reduce 

Volume During Interim Storage Using Gravity Settling at the Pad, follows the same schedule as 

Option 1. In this option, volume reduction follows reclaiming of the two ponds and clarifier after 

they are all dean and dry The delayed a W e s  of volume reduction by decanting clear liquid 

and consohdabon the remaning sludge in fewer tanks are considered to occur after the 

completion of this project. Thls concept is illustrated In Appendix 68; however, the extended 

settling and decanting acthnties are shown for concept only and have not been considered as 

to their actual schedule requirements. No particular distinction, between Option 1 and Option 

7.1, of actMties to transfer to storage have been made because each recelved a detailed analysb 

in this study. In practice a distinction may be made to fluctuate access for the decanting and 

consolidation activity at a later date in Option 7.1. 

4 3.1.3 - cost 

The total estimated costs for implementing Option 1, Pump Everything to interim Storage 

(wlfhouf volume reduction) is $990.000. This cost includes $557,000 estimated direct cost, 

$207,000 for maintenance and operation (M and 0) Contractor costs, $189,000 In contingency, 

and $37,000 in escalation. 

The total estimated costs for implementing Option 43, Reduce Volume Before Interim 

Storage Using Gravity Settling at the Pad, is $1,490.000 This cost includes $S67,OOO estimated 
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direct cost, $288,000 for M and 0 Contractor costs, $281,000 in contingency, and $53,OOO in 

escalation. 

The total estimated costs for implementing Option 7 1, Reduce Volume During Interim 

Storage Using Grawty Settling at the Pad, is $990,0oO. This cost includes S57,OOO estimated 

direct cost, $207,OOO for M and 0 Contractor costs, $189,OOO in contingency, and $37,000 In 

escalation. This eamated cost is identical to that of Option 1 because activities required to 

reduce the volume dunng intenm storage are beyond the completion of this project to clean the 

ponds and place the waste in interim storage wlth ultimate disposal at some latter date. 

4.3.2 C Pond: Option 2: Pump Everything to Interim Storage After Comporitfon 

Adjustment 

From the results shown in Table 44, Option 2 (Figure 4-8) is shown to have the highest 

score. This option, Pumping Everything to Interim Storage, showed the advantage of simplicity 

in the meeting of cost and schedule constraints It scores low under the criteria for Storage 

volume due to having the maximum volume of all the options considered. Option 8, requiring 

volume reduction after all ponds are clean and dry, also scored fairly high but lost points under 

several criteria. Option 5 scored low because R required a new evaporator and waa not 

considered feasible under schedule constraints. The option retained for the short list is Option 2 

4.3 2 1  Process Description and EauiDment Us? 

Detailed process descriptions of Option 2 is indicated in Section 4.25 along with the 

options considered. 
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3-37 

In summary, Option 2 involved two operations, reclaiming from the pond and pumping 

the matenal to interim storage at 750 Pad. The waste material includes surface brine, satt 

formabons, mushy satts, and silt. 

Reclaming waste from this pond involves pumping to pond side, circulation of its contents 

to dissolve the salt crystals and salt formabons, adjusting its composltion if required, screening 

to remove oversize, and collectmg in a storage container for the pumping to 750 Pad. 

Recirculated brine IS pumped to the pond for salt crystal dissolution using a submersible 

centrifugal pump suspended from a movable crane. 

The pond contents will be pumped to pond side using a submersible pump maneuvered 

manually with ropes to cover the pond area Additional water will be added as required to 

maintarn bnne at below 5096 TDS and to wash the pond sides and bottom. Pond contents wll 

be collected in redaim sumps wm decant used to provlde reurculation water. Oversize from the 

redaim pumping operation will be separated by screening. After the ponds have been emptied 

of brine and silt and have been washed, debris and trash wll be removed manually. Screen 

oversue and trash will be stored as solids 

Transpohng of the reclaimed waste is achieved by an exrsting transport pump to an 

ewstmg booster pump and through an exrstrng transfer line. Transported waste are collected in 

an agltated receiver sump at 750 Pad From the receiver sump the wastes are pumped to the 

interim storage. 

4 3.2.2 Schedule 

The schedule for processing the contents of C Pond, Option 2, has the same constraints 

regarding regulatory and contractual matters as did the schedule for processing BSouth. The 
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inhaQon of pumping actrvhes at C Pond is constrained by the task of installing intenm storage 

containers through preparatory actrvltres. Pumping may begin in early 1994 as weather permits. 

The schedule shown in Figure Appendix 68, reflects the scenario which the processing 

of these wastes will follow after the completion of processing acbvities at BSouth Pond and 

those of the Clarifier. Under this scenano, seasonal weather and container installation are not 

the controlling constrans. This sequence of processing the three waste sources waa chosen 

for purposes of this study so as to take advantage of the warmer weather to assist in dissolving 

the salt crystals of C Pond. 

Hook-up and installation of equipment tasks are shown to begin after the completion of 

similar tasks at BSouth Pond. The task of dissohrtng the salt crystals in the pond then begins 

while pumping of other waste to interim storage is in progress Four weeks have been allocated 

for this purpose. Immediately followng the dissolution of the satt crystals, reclaiming and 

pumping to interim storage may begin. At 60 gpm and based on an estimate of 450,OOO gallons 

to be processed, 25 days are allotted for pumping to 750 Pad and transfer to interim storage. 

No contingency has been shown in this schedule. The end date of September 20, as shown in 

the figure, is based upon field actnrities beginning in mid-May in coordination wlth activities at the 

BSouth Pond and the Clardier. The float shown in the figure is based upon an end date of 

October 31 for all 1994 field actnrrtres. 

4 3 2 3  m 
The total estimated costs for implementing Option 2, Pump Everything to Interim Storage 

(without reducing volume) is $1,41l,OOO. This cost includes $739,OOO estimated direct cost, 

$348,000 for M and 0 Contractor costs, $27O,OOO in contingency, and $55,OOO in escalation. 
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4.3.3 Clarifier: Option 3: Pump Everything to Interim Storage by Adding Transport Water 

In the application of the cnteria to the options available for redaiming and transporting 

the clarrfier contents, those opbons requiring volume reduction were considered to apply to a 

scenano in which the waste were processed along wlth the waste from 6 Consolidated Pond. 

From the results shown in Table 3-2, OpClon 3, Pumping Everything to Interim Storage, scored 

the maxtmum points in every category except that of stored volume. Option 9 requiring volume 

reduction after all ponds are clean and dry and Option 6 1 requiring volume reduction during 

redaim and transport operations also scored high and are assumed to piggy back onto similar 

operations described under Section 4 3.1 , whereas, those options requiring volume reduction 

by mechanical means scored low in sprte of their advantage under this cnteria generally because 

of low scores in crrteria reflecting increased complexdy,cost, schedule, and engineering 

requirements. The option retained on the short list is Option 3. 

This evaluation procedure in addition to providing a consistent method for selecting 

preferred options, also highlights the importance of the premise that there is senous constraint 

in the availability of storage space. If a higher premium were to be placed upon space, a 

reevaluation of the opbons in which stored volume was assigned a higher maximum value might 

show different results. However, unless such a premium were very large, the options retained 

on the short list, requiring volume redumon by seffllng, would sbll cover that scenario. 

4 3.3.1 Proces s Desmotion and EauiDment Lie 
The detailed process descnption for Option 3 Is continued in Section 4 2 6  with 

descriptions of all opbons considered. In summary, this option contains two operating unfts, 

reclaiming and pumping to interim storage. The clarifier is an above ground open-top tank wrth 

a high density solidified sludge. These contents will be loosened by a manuallyoperated water 
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lance wrth solids directed to a seaon of the diagram pump. The pump wiil discharge over a 

screen for oversize removal before the waste slurry is collected in a redaim sump. The empty 

clarrfier will be washed wlth clean water and wash water also collected in the sump. Trash and 

debris removal is by hand and is combined wrth screen oversize for storage as solids. Decant 

water from 750 Pad may be used as source water. In this case, a separate clean system is 

required for washing. 

Transport of the waste to 750 Pad requires pumping from the sump pumping through a 

section of an existing transfer booster pump and in an existing line transportation to an agitated 

receiver tank at the pad From the receiver sump the waste is pumped to intenm storage. 

4 3.3.2 SchedUlQ 

For purposes of this study, the scheduling of processing of wasb from the ClaMer, 

Option 3, is assumed to follow immediately after processing the waste from BSouth Pond. For 

purposes of this study, hook-up and installation of equipment for reclaiming and pumping to 

interim storage is scheduled to begin immediately following the completion of processing of the 

waste in B-South Pond. The reclamng of the clarrfier contents with a water lance and pumping 

to 750 Pad is expected to take 10 days at 30 gpm, assuming 90,OOO gallons to be pumped 

(including wash water and 5 hours per day actual pumping time. The schedule, shown in 

Appenduc 66, illustrates this schedule including the prerequislte regulatory and container task 

completions. 

4 3.3 3 

Final Draft 7/19/93 80 



The total estimated costs for implementing OpUon 3, Pump Everything to Interim Storage 

(without volume reduaon) is $476,000 This cost includes $1 92 eamated direct cost, $1 64,OOO 

for M and 0 Contractor costs, $7 04,000 in contingency, and $7 6,000 in escalation. 

4.3.4 Summary of Process Options Short Ust 

The process option team selected four options for processing BSouth Pond contents, 

one option for C Pond, and one option for the clantier. These options, 1, 4.Z4.3, and 7.1 for 

BSouth Pond: 2 for C Pond, and 3 for the clarifier are descnbed briefly above and in more detail 

in Section 4 2 

Analysis of the schedule shows that all three of these waste sources can be processed 

in one season d regulatory issues, contractual arrangements, and intenm storage capacity are 

complete. A significant slip in any activity will push processing into the winter and require 

dnriding it into two process seasons. This will still allow competition of the project wthin the time 

constraint of December 7 995. Training of personnel is not shown on the schedule bar chart but 

is included In the cost, (Appendix 66). The schedule assumes that training will begin in late 

winter and will not have a significant impact on the competition schedule. 

The budget constraints appear to be to be tight pending a more detailed analysis of 

personnel requirements. The breakdown of avrulable funds may also preclude the competition 

of the task within one process season, (Apni through October). Delaying competition to coindde 

wdh funding will undoubtedly mean more total cost assodated wrth stop and re- of activities. 

The preferred options from a cost and schedule point of view are to redalm and pump 

to storage without any reduced volume. A high premium for storage space may change thb 

conciusion. 
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5.0 STORAGE OPTIONS 

5 1  METHODOLOGY 

Pond storage team meetings were conducted to generate and discuss possible storage 

options. The storage options determined to be feasible and worth consideration (Table 5-1) 

based upon the team member expenence, prior experience at RFP, and team consensus, are 

discussed in detail in the following sections A hypothetical base case was created for 

cornpanson purposes to evaluate the advantages and disadvantages of the options under 

consideration (Table 5-2). 

Recommendations for the storage and future retrieval of waste from the three waste 

sources, B Consolidated Pond, C Pond, and the Clarifier, were w e d  at through the following 

method: 

0 generating a list of opbons avarlable for storage of waste from 8 Consolidated 

Pond, C Pond, and the Clarifier for a period of up to 1 O-years, without processing 

or stabilizing for permanent disposal (discussion in Section 5 2). 

evaluatmg schedule considerations for each option wtth regard to a December 

1995 deadline for having the ponds clean and dry. 

evaluating cost considerauons for each option wtth regard to mantaining a budget 

of $3.6 million in fiscal 1994 and $21 million m fiscal 1995. 

using a simple approach philosophy in keeping wrth the cost and schedule 

constraints. 

selectmg a short list of preferred options using a criteria evaluatlon procedure 

(discussed in Sections 5 2 and Section 5.3). 

prepanng a rough estimate of the cost and schedule requirements for the 

preferred options (discussed in Section 5 3). 

0 

0 

0 

0 

0 
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Table 5-1 
Storage Options 

Option 1 

Optlon 2 

Option 3 

Option 4 

Ophon 5 

OpQon 6 

Option 7 

Option 8 

Option 9 

Optton 10 

Roll-offs, Open Top Containers with External Secondary 
Contamment 

Mobile FRAC Tanks wrth External secandary 
Containment 

Rolloffs, Open Top Containers Hllth HDPE Liner 

55-GallOn Poly Drums 

TRU-PAC Metal Boxes Hnth External Secondary 
Contanment 

lRU-PAC Metal Boxes with Uner 

Vertical Poly Tanks 

Vertical Steel Tanks 

Horizontal Steel Tanks 

Modular Tanks 



Table 5-2 
Storage Opbons Ratmg Cntena 

RATING CRlTERU 

Critena Definition Base Case Definitions 

Heated Real Estate 

ChermcalReststance 

Ease of Sludge Removal 

Ease of 
SamphgiInspcctlon 
NEPA Reqwments 

Susccptibility to 
Operator error 

Secondary Waste 
Stream 

Decant Capabditiu 

Pemutting 

Thelands ~ r c q r u r e d t o S t o r C  

The ability to wntam C Pond 
contents. Matemisof 
construmon arc a concern for C 
Pond contents 

contents removcd for 6nal future 
treaQnent 

Theeaseof hazards analysis. 

the was& R eatlng Capabllitb 

ne capabilities to have the 

Ihe proficiency of coataura 
lnspecuon 
NEPA reqrurements for the 
contamers 
The gcneraiupkeep of the 
cQIltama% 

The ability to transfer m a d  
frwr contamer for repam. 

The potential for operator errom 

The amount of waste rmtttd 
dunng setup and operatmns. 

abdity to removt liqud from 
thecontamer. 
The abdity to rcmuvc ail 
subrtaaceraaddisposeof 
cQIltauler. 

Permittmg requirements for the 
contamas. 
The amount of constnrctlon 
r e q d  for proposed optmn. 
'Khe amount of desrnn invoivui 

Adequate heated storage 
space on the 750 Pad 

Minor modifkatlons to 
the Safety Anaiysm 
Documentatron. 
Mid-range quantlty of 
COlltatIIcLL 

Minor modificatmns to 
NEPAdocument. 
Minor contamer upkeep. 

Moderate abiIitks for 
transfemngandmtly 
in repatr. 
A modcratc amount of 
assomated operator 
activities. 

A moderate amount of 
secondarywaste IS 
CrCatU i  

Moderate amount of 
dif&uliesindecantJng. 
Moderate capabrlitics for 
remanag substances for 
Wntalner. 

Maderate lxmcmcatlons to 
the existing pcmlt 
Minor amount of 
constructmnmvolvcd. 
Minor amount of &an 



0 making a recommendabon as to the preferred storage option for each of the 

ponds and the clanfier based upon the cost and schedule requirements of the 

preferred opbons discussed in Section 2 2 

A matrix Fable 5-3) was developed using the followng rating system: 

-t Posrtive rating indicates that this opaon proposes a benefft compared to the other 

alternatives. 

Neutral rating indicates that this option compared to the other options provides 

no benefit or disadvantage 

0 

- Negative rang indicates that this option proposes a disadvantage compared to 

the other alternatives 

5.1 .l Short List Selectioq 

Following the identtfication of avalable opbons for storage, the options were reduced to 

a short list. The methodology included: 

0 Selecting a set of crderia appropnate for the purpose of the project and the rating 

criteria gnren in Table 5.2 

Evaluating the opQons awlable for storage for each waste stream based on the 

consensus of the evaluation team 

Summing the scores for each option and selecting the options with the top 8cores 

as the preferred options for each of the three wastes. 

0 

Based on the numencal scores in Table 5-3, the short llst of storage options is: 

Option 1. Rolloffs, open top containers Hnth exterial secondary containment; 

Option 2: Mobile Frac Tanks with extend secondary containment; 
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Option 3' Roll-off, open top containers with HOPE liner. 

5 2 DISCUSSION OF ALL OPTIONS 

The following sections discuss the technical feasibility aspects of Option 1. 

5.21 OpUon 1: Roll-Offs, Open lop Containers with External Secondary Containment 

A rollsff is an open top, rectangular carbon steel tank Hllth airtigM lid and vent. 

Secondary containment will be provided. Refer to Appendix 56 for further information on the 

rolloff containers, and for further information on the external secondary containment refer to 

Appenduc SA. 

5.21.1 Technical F eas i b i iity 

The following sections discuss the technical feasibility aspects of Option 1 

5.21 1 1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

Due to the characteristm of the pond contents the real estate needed for storage area 

IS required to be heated for freeze protection With Option 1 it is estimated that the storage 

space avarlable wrthin the heated tents will be adequate (figure 5-1). 

521.1 2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Due to the characteristics of the C Pond contents unlined carbon steel tanks will not 

adequately store C pond contents for the required 1 0-year life-term 
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5 2 1  1 3  Ease of Sludge Removal 

RATING + (Advantage compared to Base Case) 

The open top to the container will ad in the sludge removal capabilities. The sludge may 

be removed wrth minor difficultres from catwalks above the containers uwthout any personnel 

entry. 

5.2.1 1 4  Hazards Analysis/SAR 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been wrltten for the 750 Pad. This document wll 

require minor modtficabon in order to address this storage option 

5.21.1.5 Ease of Sampling/lnspeaon 

RATING: 0 (Equivalent to Base Case) 

with the Option 1 containers any necessary sampling and inspections should be relathrely 

less difficult than wth a greater quantity of smaller contalners. Option 1 has a mid-range quantity 

of contamers. 

5 2 1  1.6 NEPA Requuements 

RATING: 0 (Equivalent to Base Case) 

The NEPA Requirements will become much more involved if it becomes necessary to find 

an addittonal storage area other than the 750 Pad. Since it is estimated that with this option the 

storage space on 750 Pad will be adequate, the NEPA requirements wll be lesa complicated. 
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5 2 1  1 7  Maintenance 

RATING. 0 (Equivalent to Base Case) 

The matntenance required on the Option 1 container is predicted to be minimal. Any 

required maintenance should not be difficult to accomplish. 

5 2 1  1 8  Emergency Liquid RemovaVRepair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 1 containers will require an empty container of 

equal or greater size for transferring purposes. Furthermore, Option 1 full containers can not be 

moved for repair. This increases the difficulty in repair because a large quantrty of liquid will have 

to be removed before repair can be made. Also the Option 1 containers have particular spacing 

limitations that wll make d difficult to reposition the container for repair. 

5 2 1  1 9  Susceptbility to Operator Error 

RATING: 0 (Equivalent to Base Case) 

It is suspected that the greater the number of operations assoaated with the containers, 

the increased susceptibility for operator errors and, conversely the fewer operations decreases 

the susceptibility for operator errors. The Option 1 containers have a moderate number of 

repewe operations because of the small number of containers. 

5 2 1  1 10 Secondary Wastestreams 

RATING: 0 (Equwalent to Base Case) 

Option 1 containers are antrcipated to have no useable value after utilization. The 

containers and the external secondary containment will become waste. It is believed that Option 
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1 containers wiil create a moderate amount of secondary waste which is similar to the base 

case. 

5 2 1  1 11 Decant Capabilities 

RATING: + (Advantage compared to Base Case) 

The Option 1 containers have a minor amount of difficulties assodated with decanting. 

This wll permit the decanted water to be sent to the 374 Evaporator which minimizes the waste 

to be stored on the 750 Pad, 

5 21.1 .12 Decontamination and Decommissioning 

RATING: 0 (Equivalent to Base Case) 

It is anticipated that the decontamination and decommissioning of the Option 1 container 

will be no greater or no more dlfficuit than the base case. 

5.21 1.13 Permrtting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste. Only moderate modmcations will be necessary 

to store the Pond contents on the 750 Pad. tf other storage locations are necessary then initlal 

permrtting efforts will be required for the new IocaQon. Option 1 containers are estimated to fit 

on the 750 Pad and a moderated amount of modifications will have to be made to the dstfng 

permh 

5 2 1  2 Schedule 

The following sections discuss scheduling concerns related to Option 1. 
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5 2 1  21  Construmon 

RATING: + (Advantage compared to Base Case) 

On slte constructton of the Option 1 contatner will be non ewstent. All the containen are 

manufactured off-site and wll simply be delivered to the slte. 

5 2 1  2.2 Design 

RATING: + (Advantage compared to Base Case) 

Design of the Option 1 containers is minimal. These containers are supplier designed, 

standard containers and have no scheduling delays due to engineering design. 

5.2.2 Optlon 2: FRAC Tank with External Secondary Containment 

Mobile storage FRAC tanks are closed top, carbon steel, large capaclty storage tanks. 

Secondary containment Is provided. Refer to Appendix SA for further information on tanka and 

external secondary Containment. 

5.22.1 Technical Feasiblitv 

The followng sections discuss the techntcal feasibility aspects of Option 2 Additional 

rating information is prowded in Table 5-3. 

5.221 1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 

I 
The Option 2 containers are large capacity containers which lowen the square footage 

necessary for storage. It is estimated that the proposed 750 Pad wll have more than adequate 

heated storage space available for the Option 2 containers (Figure 5-2). 
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52.2.1 2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Due to the charactenstics of the C Pond contents an unlined carbon steel tank will not 

adequately store C pond contents for the required 10 year 1118. 

522.1 3 Ease of Sludge Removal 

RATING: - (Dlsadvantage compared to Base Case) 

Option 2 containers are closed top which hinders the sludge removal CagabilMea. Also, 

personnel tank entry could be required for sludge removal. 

5 221.4 Hazards AnaIysidSAR 

RATING: 0 (Equnralent to Base Case) 

A Safety Analysis Document (SAD) has been written for the 750 Pad storage area Thk 

document Will require moderate moddcatron in order to address this storage option. The Scope 

of this modrfication is no more difficult than that required for the base case. 

5 221.5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

With the large containers in Option 2, any necessary sampling and inspections should be 

relatively easy. 

5 2 2 1  6 NEPA Requirements 

RATING: 0 (Equnralent to Base Case) 
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The NEPA Requirements will become much more involved if it becomes necessary to find 

additional storage area other than the 750 Pad. Since it is estimated that with this option the 

storage space on 750 Pad wii be adequate, the NEPA documentation modifications will be 

minor. 

5.2.2.1 7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 2 containers is predicted to be minimal. 

5 221.8 Emergency Uquid RemovaWRepar 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 2 containers will require an empty equal or gm- 

sized container for transferring purposes. Furthermore, full Option 2 containers can not be 

moved for repair. This increases the difficulty in repair because the larger quantity of liquid Will 

have to transferred before repairs can be made. Also the Option 2 containers have particular 

configuration and space limitations that wil make it difficult to reposition the container for repair. 

5.2.2.1.9 Suscembilii to Operator Error 

RATING: + (Advantage compared to Bas0 Case) 

It is suspected that the greater the number of operations associated with the container8 

the increased suscepabilii for operator errors and conversely, the fewer operations decreases 

the susceptibility for operator errors. The Option 2 containers hwe a minimal number of 

operations. 
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52.21 10 Secondary Wastestream 

RATING: 0 (Equnralent to Base Case) 

Option 2 containers are anticipated to have no useful value after Wlization. The 

containers and external secondary containment will become waste. It is believed that Option 2 

containers wiil create a moderate amount of secondary waste. 

5.221.1 1 Decant Capabilities 

RATING: - (Dlsadvantage compared to Base Case) 

The closed top containers in Option 2 lead to difficult decanting capabilities. 

5.221 12 Decontamination and Decommissioning 

RATING: 0 (Equivalent to Base Case). 

It is anticipated that the decontamination and decommissioning of the Option 2 containen 

wll be no more ddflcult than the base case. 

5.221.1 3 Permitting 

RATING: 0 (Equnralent to Base Case) 

Option 2 containers are estimated to fit on the 750 Pad, therefore, moderated 

moddications will have to be made to the exlsting permk 

5 2 3 2  schedule 

The following sections discuss the scheduling aspects relate to Option 3. 
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5 2 3  21 Construction 

RATING: + (Advantage compared to Base Case) 

On-site construction of the Option 2 contamers wll be non ewstent. All the containers are 

manufactured off-site and wll simply be delivered to the site. 

523.2.2 Design 

RATING: + (Advantage compared to Base Case) 

The Option 2 containers have minimal design involved. 

5.23 Option 3: Roll-Offs, Open Top Containem with HDPE Liner 

A rolloff is an open top, rectangular carbon steel tank with airtight lid and vent. An HOPE 

chemical resistant liner wil provide pnmary containment. Refer to Appendix 58 for further 

information on the rolloff containers. 

52.3.1 Technical F easibility 

The following sections discuss the technical feasibility aspects of Option 3. 

5.23.1 1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

With Option 3 it is estimated that the storage space avrulable *in the heated tents wiU 

be adequate. 

5.23.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 
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Option 3 provides HOPE tank linings adequate for corrosion protection against C Pond 

contents. 

5.2.31 3 Ease of Sludge Removal 

RATING: + (Advantage compared to Base Case) 

The open top to the container will aid in the sludge removal capabilfties. The sludge mry 

be removed from above the contamer from cat walks wr&h out any personnel entry into the 

container. 

5 23.1.4 Hazards Analysis/SAR 

RATING: 0 (Equivalent to Base Case) 

A Safety Anatysis Document (SAD) has been written for the 750 Pad storage area Thk 

document wll require minor modification in order to address this storage option. 

5 23.1.5 Ease of Sampiing/lnspection 

RATING. 0 (Equwalent to Base Case) 

With the smaller quanttty of containers, any necessary sampling and inspections should 

be relatively less difficutt than wrth a greater quantity of smaller containers. Option 3 has an 

mid-range number of containers. 

5.2.3.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 
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The NEPA Requuements become much more involved if it is necessary to find additional 

storage area other than the 750 Pad. Since it is estimated that wlth Option 3 the storage space 

on 750 Pad wil be adequate, the NEPA documentation modtficaQons wll be minor. 

5 2.3.1.7 Maintenance 

RATING. 0 (Equnralent to Base Case) 

The maintenance required on the Option 3 containers is predicted to be minimal. 

5231  8 Emergency Liquid RemovaVRepair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal wm Option 3 containers wll require an empty container of 

equal or greater size for transferring purposes. Furthermore, Option 3 full containers can not be 

mwed for repair. This increases the difficulty in repair because a large quantity of liquid will have 

to removed before repair can be made. Also the Option 3 containers have particular spacing 

limitations that will make it dlfficutt to reposnion the container for repcur. 

5.23.1.9 Suscepbbility to Operator Error 

RATING. 0 (Equivalent to Base Case) 

It is suspected that the greater the number of operations associated wdh the containers 

the increased susceptibility for operator errors and conversely, the fewer operations decreases 

the susceptibitity for opetator errors. Option 3 containers have an moderate amount of 

associated operations. 
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5 23.1.1 0 Secondary Wastestream 

RATING. 0 (Equivalent to Base Case) 

The Option 3 contsuner secondary containment liner will become waste. It IS believed that 

Option 3 containem will create an moderate amount of secondary waste as compared to the 

base case. 

5.23.1 1 1  Decant Capabilities 

RATING: + (Advantage compared to Base Case) 

The Option 3 containers are relatively easy to decant. This wll permit the decanted water 

to be sent to the 374 Evaporator which minimues the waste to be stored on the 750 Pad. 

5 23.1 12 DecontamnaQon and Decommissioning 

RATING: + (Advantage compared to Base Case) 

Option 3 containers after utiliition may be used on site for constructton dumpsters after 

removal of the HDPE liners. This is a benefit because of waste minimization. 

5 2.3.1.1 3 Permitting 

RATING: 0 (Equivalent to Base Case) 

Option 3 containers are estimated to fit on the 750 Pad and moderated modifications are 

necessary to the exlsting permd 

5.23.2 Schedule 

The following sections discuss the scheduling aspects related to Option 3. 
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5 2 3  2 1  Construmon 

RATING: + (Advantage compared to Base Case) 

On srte construction of the Option 3 will be non ewstent. All the containers are 

manufactured off-site and wll simply be delivered to the sne. 

523.22 Design 

RATlNG: + (Advantage compared to Base Case) 

Design of the Option 3 containers is minimal. These containers are suppUer designed 

standard containers and have no scheduling delays due to engineering design. 

5.2.4 Optlon 4: 55GaIlOn Polyethylene Drum 

This option is the use of 55gallon polyethylene drums, packed in 80 gallon steel d m  

for secondary containment. 

5.2.4.1 Technical Feasibility 

The following sections discuss the technical feasibility aspects of Option 4. 

5.24.1.1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 

The estimated heated real estate or storage space needed for Option 4 exceeds the 

limitations of the 750 Pad and other locations wll be necessary for storage (Figure 53). 

5.2.4.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 
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Option 4 stores the Pond contents in polyethylene drums which provides adequate 

chemical resistance for the proposed contents 

5 24.1.3 Ease of Sludge Removal 

RATING - (Disadvantage compared to Base Case) 

The Option 4 drums will be more difficult to remove the sludge due to the large quantity 

of containers. 

52.4.1 4 Hazards AnalysisiSAR 

RATING. - (Disadvantage compared to Base Case) 

Safety analysis documentation has been vtmtten for the 750 Pad storage area. Additional 

safety analysis documentation will be required since additional storage area will be required for 

this option 

52.4.1 5 Ease of Sampling/lnspection 

RATING. - (Disadvantage compared to Base Case) 

Option 4 has a large quanttty of contamers and this increases the difficulty of sampling 

and inspections. 

5 2 4  1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 
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The NEPA Requirements wiil become much more involved if it becomes necessary to find 

addrtional storage areas. Since rt is estimated that Hnth Option 4 the storage space on 750 Pad 

will not be adequate, the NEPA documentation wdl be more involved. 

5.24 1 7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The maintenance required on the Option 4 containers is predicted to be minimal. 

524.1 8 Emergency Liquid RemovaVReprur 

RATING: + (Advantage compared to Base Case) 

Option 4 has smaller volume quanttty wtthin each container and therefore wrll be lew 

dflcult to manage should an emergency arise. 

5 2 4 1  9 Susceptibility to Operator Enor 

RATING. - (Disadvantage compared to Base Case) 

it is suspected that the greater the number of operations associated wrth the containers 

the increased susceptibilii for operator errors Option 4 containers has a large number of 

associated operations. 

5 2 4  1 10 Secondary Wastestreams 

RATING: 0 (Equivalent to Base Case) 

The Option 4 will create a moderate amount of secondary waste. 
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5 2 4  1 11 Decant Capabilrtles 

RATING. - (Disadvantage compared to Base Case) 

Decantmg for Option 4 is relattvely difficult due to the large quantrty of containers. ' 
5.24 1 12 Decontamination and Decommissioning 

RATING: 0 (Equrvalent to Base Case) 

lt is anticipated that the decontamination and decommissioning of the Option 4 containen 

wll be no greater or no more difficult than the base case. 

5 24.1 .I 3 Permitting 

RATING: - (Disadvantage compared to Base Case) 

Permitting for Option 4 will be relatively easy for the 750 Pad and more dmicult for the 

supplementary storage area. 

5 2 4 2  Schedule 

The following sections discuss the scheduling aspects related to Option 4 

5.24.2.1 Construction 
I 

RATING. f (Advantage compared to Base Case) 

No on slte construction IS involved wrth Option 4 containers. Construction of an additional 

storage facilrty could be required 

5 2 4  2.2 Design 

RATING: + (Advantage compared to Base Case) 

No design is involved wdh Option 4 containers. Design of an additional storage hdw 

could be required. 
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5.25 Option a: TRU-PAC Metal Boxes with External Secondary Containment 

TRU-PAC metal boxes are 4 feet by 4 feet by 7 feet metal containen currently used on 

the 750 Pad. External secondary contamment is provided. 

5 25.1 Technical Fe asibility 

The following sections discuss the technical feasibility aspects of Option 5. 

525.1 1 Heated Real Estate Necessary 

RATING: - (Dbadvantage compared to Base Case) 

The estimated heated real estate or storage space needed for Option 5 exceeds the 

limitations of the 750 Pad and another locations wll be necessary for storage. 

5.2.5.1 2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Option 5 stores the Pond contents directly in the box wlth out a liner. This does not 

provide adequate chemical resistance for the proposed contents. 

5.25.1.3 Ease of Sludge Removal 

RATING: 0 (Equivalent to Base Case) 

Due to the open top accessibility into the tru-pac containers, sludge removal will be easily 

accessible. The sludge may be removed from above the container without any personnel entry 

in the container. 
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5 2.5 1 4 Hazards Analysis/SAR 

RATING: - (Disadvantage compared to Base Case) 

A Safety Anatysis Document (SAD) has been wrMen for the 750 Pad storage area 

Addltional safety analysis documentation will be required since additional storage area w~ll be 

required for this option. 

5.2.5.1 5 Ease of Sampling/lnspection 

RATING: - (Disadvantage compared to Base Case) 

Option 5 has a large quantity of containers and this increases the difficulty of sampling 

and inspections. 

5.25.1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 

The NEPA Requirement will become more involved if it becomes necessary to find 

addltional storage area than the 750 Pad Since It is estimated that with Option 5 the storage 

space on 750 Pad will not be adequate, the NEPA document requirements will be more involved. 

525.1 7 Maintenance 

RATING: 0 (Equnralent to Base Case) 

The maintenance required on the Option 5 containers is predicted to be minimal. 

525.1 8 Emergency Liquid RemovaVRepair 

RATING: + (Advantage compared to Base Case) 
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Option 5 has smaller volume quanw wtthin each container and therefore wll be less 

difficult to manage should an emergency arise. 

5 2 5 1  9 Suscepttbiltty to Operator Error 

RATING. - (Disadvantage compared to Base Case) 

It is suspected that the greater the number of operations associated wrth the containen 

the increased susceptibility for operator errors. Option 5 containen have a large number of 

assoctated operations. 

5 25 1.1 0 Secondary Wastestreams 

RATING: 0 (Equtvalent to Base Case) 

The Option 5 wll create a moderate amount of secondary waste. 

5 2 5 1 11 Decant CapabilNes 

RATING: - (Dbadvantage compared to Base Case) 

Decanting for Option 5 is relatively difficult due to the large quantity. 

5.25.1.12 Decontamination and Decommissioning 

(Equivalent to Base Case) RATING: 0 

tt is anticipated that the decontaminatton and decommissioning of the Option 5 containen 

wll be no greater or no more difficult than the base case. 

5.25.1 13 Permitting 

RATING. - (Disadvantage compared to Base Case) 
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Permdtmg for Optton 5 will be relatively easy for the 750 Pad and much more difficult for 

I the supplementary storage area. 

5 25.2 Schedule 

The followng seaons discuss the scheduling aspects related to Option 5. 
I 

I 5 2.5 2 1 Constructton 

RATING: + (Advantage compared to Base Case) 

No on sne construction is involved wlth Option 5 containers. However, construction may 

be involved wdh an additional storage facllity 

5.25.22 Design 

RATING: + (Advantage compared to Base Case) 

No design is involved with Option 5 containers. However, Design of an additional Storage 

facility could be required. 

5.26 Option 6 Tru-Psc Metal Boxes with Uner 

TRU-PAC metal boxes are 4 feet by 4 feet by 7 feet metal containers currently used On 

the 750 Pad. The liner is prowded for pnmary containment. 

5 26.1 Technical Feasibility 

The following sections discuss the technical feasibility of Option 6 

526.1 1 Heated Real Estate Necessary 

RATING: - (Disadvantage compared to Base Case) 
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OpQon 6, Tru-Pac metal boxes with liners were gwen a negative rating due to the small 

capaclty of the containers It is estimated the 750 Pad wll not have adequate storage space for 

Option 6 and an additional heated storage space must be provided. 

5 26.1.2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Due to the charactenstics of C Pond, contents the lined Tru-pac metal boxer, will 

adequately store C Pond contents for the required 10 year life. 

5.2.6.1.3 Ease of Sludge Removal 

RATING: 0 (Equnralent to Base Case) 

Due to the open top accessibility into the tru-pac containers, sludge removal wdl be easily 

accessible. The sludge may be removed from above the container wrthout any personnel entry 

in the container 

5.26.1.4 Hazardous Analysis/SAR 

RATING: - (Disadvantage compared to Base Case) 

A Safety Analysis Document (SAD) has been m e n  for the 750 Pad storage area 

however, Hazards Analysis Documentation wll be required in order to address the supplementary 

storage area required for this opbon. 

5.26 1 5 Ease of Sampling/lnspection 

RATING: - (Disadvantage compared to Base Case) 
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With the smaller contamers in Option 6, any necessary sampling and inspections should 

be more dlfficuit than wlth a lesser quantrty of smaller containers. Option 6 has a large number 

of containers. 

I 

5.2.6.1.6 NEPA Requirement 

RATING: - (Disadvantage compared to Base Case) 

The NEPA requirements will become much more involved if it becomes necessary to find 

additional storage area than the 750 Pad. Since It is estimated that with Option 6 the storage 

space on 750 Pad not be adequate, the NEPA document requirements w~ll be more involved for 

the supplementafy storage area required. 

5 26.1.7 Maintenance 

RATING. 0 (Equivalent to Base Case) 

The maintenance required on Option 6 containers is predicted to be minimal. 

5 2 6 1  8 Emergency Uquid RemovaURepar 

RATING: + (Advantage compared to Base Case) 

Emergency liquid containers with Option 6 will require an empty, equal or greater sized 

container for transferring purposes. Option 6 contamers can be readily moved with a fork lift for 

making repairs. Also, the liner prevents the shutdown of the entire tent when emergency arises. 

5 2 6 1  9 Susceptibility to Operating Error 

RATING: - (Disadvantage compared to Base Case) 
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It is suspected that the greater number of operations assoaated Hllth the contamers will 

have increased suscepttbility for operator errors. Option 6 containers have a large number of 

associated options comparabillty to the other opQons. 

5.26.1.1 0 Secondary Wastestream 

RATING: 0 (Equlvalent to Base Case) 

Option 6 containers are predicted to have no re-useable values. The liner will also 

become secondary waste. Option 6 will have an moderate amount of secondary waste as 

compared to the other options. 

5 26.1 11 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

Decanting for Option 6 is relatively difficult due to the large number of containers. 

5 26.1 12 Decontamination/Decommission 

RATING: 0 (Equivalent to Base Case) 

It is anticipated that the decontamination/decommission of the Option 6 containen will 

be no greater than the base case. 

5 26.1 13 Permitting 

RATING. - (Disadvantage compared to Base Case) 

Permrtting for Option 6 will be relatively easy for the 750 Pad and more drfficult for the 

supplementary storage area. 
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5262 Schedule 

The following seaons discuss the scheduling aspects related to Option 6 

5 2 6  2.1 Construmon 

RATING. 3- (Advantage compared to Base Case) 

On srte constmaon of Option 6 will be virtually nonexistent. All the containen and iinen 

are manufactured off-site and will simply be delivered to the slte. 

5 2.6 22 Design 

RATING: + (Advantage compared to Base Case) 

Design of the Option 6 containers is minimal. The containers and liners aro 

supplierdesigned standard containers and have no scheduling delays due to engineering design. 

5.27 Option 7, Vertical Poly Tanks 

Vertically posNoned, round, closed top, polyethylene tank as pnmary containment. 

Secondary containment is a large, steel, round, encapsuling, open top tank. 

5 27.1 Technical Feasibildy 

The follmng sections discuss the technical feasibility of Option 7. 

5.271 1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 
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Vedcal poly tanks can take full advantage of the height of the heated tents which will 

lower the square footage necessary It is esbmated that the 750 Pad wll have plenty of heated 

storage space for Option 7 tanks 

527.1 2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

Option 7 provides a vertical poly tank adequate for C Pond contents to prevent 

deterlorahon 

5 2.7.1.3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Poly tank$ have closed tops which makes sludge removal very difficult and also require8 

personnel tank entry 

5271 4 Hazards Analysis/SAR 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentation has been wrltten for the 750 Pad storage area. This 

document wll require minor modmcabon in order to address this storage option. The scope of 

this modification is no more dlfflcult than that required for the base case. 

5.27.1 5 Ease of Sampling/lnspeaon 

RATING: + (Advantage compared to Base Case) 

The poly tanks are large containers making inspection and sampling less dlfflcult due to 

the smaller number. 
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5 2 7 1  6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA requirement will become much more invoked d it becomes necessary to find 

additional storage area than the 750 Pad. Since It is eamated that with Option 7 the storage 

space on 750 Pad will be adequate, the NEPA documentation modifications WU be minor. 

5.27.1.7 Maintenance 

RATING. 0 (Equivalent to Base Case) 

The maintenance required on Option 7 containers IS predicted to be minimal. 

5271  8 Emergency Liquid RemovaVRepatr 

RATING: - (Disadvantage compared to Base Case) 

Poly tanks are large which makes the liquid removal and tank maneuverability difficutt for 

reprurs. 

5 2 7 1  9 Suscephbdity to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater number of operations assoaated WIUI the tanks, the 

increased susceptibility for operators errors and conversely the fewer operations decreases the 

susceptibility for operator errors. The Option 7 tanks have a small number of repetitive 

operations. 

5.27.1.1 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 
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Contamers will become waste after use. Option 7 wll create an moderate amount of 

waste as compared to the other options. 

5 27.1 1 1  Decant CapabilNes 

RATING: - (Disadvantage compared to Base Case) 

The close top tanks in OpQon 7 lead to difficult decanting capabilities. 

5.27.1 12 Decontamination & Decommission 

RATING. 0 (Equlvalent to Base Case) 

Due to the double tanks associated wlth Option 7 decontamination and decommissioning 

wll be difficult. 

5 27.1 13 Permrtting 

RATING: 0 (Equivalent to Base Case) 

The 750 Pad is permitted to store waste. Only moderate modifications will be necessary 

to store the Pond contents on the 750 Pad If other storage locations are necessary then initial 

permrtting efforts will be required for the new locatron Option 1 containers are estimated to fit 

on the 750 Pad and a moderated amount of moddicaQons will have to be made to the exlsting 

perma. 

5 2 7 2  Sdredule 
The following sections discuss the scheduling aspects related to Option 7 
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5 2.7.2.1 Construmon 

RATINGv 0 (Equivalent to Base Case) 

Tanks would have to be constructed to various sizes off site and on slte construction 

would be minimal. 

5 2 7 2 2  Design 

RATING: - (Equnralent to Base Case) 

A design would be required for Option 7 containers. 

5.2.8 Option 8, Vertical Steel Tank8 

Vertically positioned, round, closed top, carbon steel tank as primary containment 

Secondary containment is a large, steel, round, encapsuling, open top tank. 

5.2.8 1 Technical Feasibility 

The following sections discuss the technical feasibility of Option 8 

5 2 8 1  1 Heated Real Estate Necessary 

RATING: + (Advantage compared to Base Case) 

Vertical carbon steel tanks can take full advantage of the height of the heated tents which 

wdl lower the square footage necessary It is estimated that the 750 Pad wll have plenty of 

heated storage space for OpUon 8 tanks. 

5 28.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 
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Option 8 provldes a vert;lcal carbon steel tank not adequate for C Pond contents. 

5.2.8.1 3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Carbon steel tanks have closed tops which makes sludge removal very difficult and may 

also requires personnel tank entry 

5.28.1.4 Hazards AnaIysWSAR 

RATING: 0 (Equivalent to Base Case) 

Safety analysis documentabon has been wttten for the 750 Pad storage area. This 

document will require minor modlfication in order to address this storage option. The scope of 

this modlfication is no more difficult than that required for the base case. 

5.28.1 5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

The carbon steel tanks are large containers making inspection and sampling less difficult 

due to the smaller number of containers. 

5.2.8.1.6 NEPA Requirements 

RATING: 0 (Equivalent to Base Case) 

The NEPA requirements will become much more involved if it becomes necessary to find 

additional storage area than the 750 Pad. Since it Is estimated that with Option 8 the storage 

space on 750 Pad will be adequate, the NEPA documentation modifications wll be minor. 

Final Draft 7/19/93 



52.817 Maintenance 

RATING. 0 (Equivalent to Base Case) 

The maintenance required on Opbon 8 containers IS predicted to be minimal. 

5.281 8 Emergency bquid RemovaUReprur 

RATING. - (Disadvantage compared to Base Case) 

Carbon steel tanks are large which makes liquid rem& and tank maneuverability difficult 

for repairs. 

5.28.1.9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater number of operations assodated with the tanks, the 

increased susceptibility for operators errors and conversely the fewer operations decreases the 

swceptibillty for operator errors The Option 8 tanks have a small number of rep- 

operations. 

5 28.1 10 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Containers wll become waste after use. Option 8 wiil create an moderate amount of 

waste as compared to the other options. 

5.28.1 11 Decant Capabilities 

RATING: - (Disadvantage compared to Base Case) 

The close top tanks in Option 8 lead to dflcult decanting capabilities. 
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5 2.8 1 12 Decontaminatton & Decommission 

RATING: 0 (Equivalent to Base Case) 

Due to the double tanks associated wlth Option 8 decontamination and decommissioning 

will be dlfficutt. 

5.2.8.1 .13 Permitting 

RATING: 0 (Equnralent to Base Case) 

The 750 Pad is permitted to store waste, On& moderate modrffcatioru, Will be necessary 

to store the Pond contents on the 750 Pad. If other storage locations are necessary then initial 

permttting efforts wll be required for the new location. Option 8 containers are estimated to fit 

on the 750 Pad and a moderated amount of modfications will have to be made to the eXiStin$ 

permlt. 

528.2 Schedule 

The follmng sections discuss the scheduling aspects related to Option 8. 

5 2 8  2.1 Constructton 

RATING: 0 (Equivalent to Base Case) 

Tanks would have to be constructed to various sues off site and on site construction 

would be minimal. 

5.28.2.2 Design 

RATING. 0 (Equwalent to Base Case) 

A minor amount of design would be required for Option 8 containers. 

Final Draft 7/19/93 114 



5.29 Option 9: Horizontal Steel lank 

Horizontal positioned, round, closed top, carbon steel tank BS pnmary containment. 

Secondary containment is a large, steel, rectangular, encapsuling, open top tank 

5 2.9 1 Technical Feasibiltty 

The following sections discuss the technical feasibility of Option 9. 

5 29.1.1 Heated Real Estate Necessary 

RATING: 0 (Equivalent to Base Case) 

It is estimated that the 750 Pad will have adequate heated storage space for Option 9 

tanks. 

529.1.2 Chemical Resistance 

RATING: - (Disadvantage compared to Base Case) 

Option 9 provides a horizontal carbon steel tank not adequate for C Pond contents. 

5.291 3 Ease of Sludge Removal 

RATING: - (Disadvantage compared to Base Case) 

Vertical carbon steel tanks have closed tops which makes sludge removal very difficult 

and also may require personnel tank entry 

5 29.1.4 Hazards Analysis/SAR 

RATING: 0 (Equivalent to Base Case) 
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Safety analysts documentation has been wrltten for the 750 Pad storage area This 

document will require minor modificatton in order to address this storage opbon. The scope of 

this modificatron is no more difficult than that required for the base case. 

5.29 1.5 Ease of Sampling/lnspaon 

RATING: + (Advantage compared to Base Case) 

The carbon steel tanks are large containers making inspection and sampling less difficult 

due to the smaller number. 

529.1 6 NEPA Requirements 

RATING: 0 (Equnraient to Base Case) 

The NEPA requirement will become much more invoked if it becomes necessary to find 

additional storage area other than the 750 Pad. Since d is estimated that vvlth Option 9 the 

storage space on 750 Pad will be adequate, the NEPA documentation modrfications will be 

minor. 

5 2 9 1  7 Maintenance 

RATING: 0 (Equnralent to Base Case) 

The maintenance required on Option 9 containers is predicted to be minimal. 

5.29.1.8 Emergency Liquid RemovaWepair 

RATING: - (Disadvantage compared to Base Case) 

Carbon steel tanks are large which makes the liquid removal and tank maneuverabilw 

difficult for repairs. 
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5 2.9.1 9 Susceptibility to Operator Error 

RATING: + (Advantage compared to Base Case) 

It is suspected that the greater number of operations assoaated wlth the tanks, the 

increased susceptbility for operators errors and conversely the fewer operations decreases the 

susceptibility for operator errors The Option 9 tanks have a small number of repetitive 

operations 

5.29.1 .l 0 Secondary Wastestream 

RATING: 0 (Equivalent to Base Case) 

Containers wll become waste after use. Option 9 will create an moderate amount of 

waste as compared to the other options. 

5.29 1.1 1 Decant Capabilities 

RATINQ: - (Disadvantage compared to Base Case) 

The close top tanks in Option 9 lead to drfficult decanting capabilities. 

5 2.9.1 12 Decontamination & Decommission 

RAT". 0 (Equnralent to Base Case) 

Due to the double tanks associated wlth Option 9 decontamination and decommissioning 

will be dMcult. 

5 2.9.1 13 Permitting 

RATING: 0 (Equnralent to Base Case) 
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The 750 Pad is permmed to store waste. Only moderate modifications wll be necessary 

to store the Pond contents on the 750 Pad. If other storage lo-ons are necBss(vy then inrtial 

permitting efforts will be required for the new locaaon. Option 9 containers are estimated to fit 

on the 750 Pad and a moderated amount of modificaaons w11l have to be made to the existing 

permtt. 

5.2.92 Schedule 
The following sections discuss the scheduling aspects related to Option 9 

5 2.9 2.1 Construction 

RATING: 0 

Tanks would have to be constructed to various sizes off site and on site 

(Equlvalent to Base Case) 

construction would be minimal. 

5.2.9 22 Design 

RATING. 0 (Equivalent to Base Case) 

A minor amount of design would be required for Option 9 containers. 

52.1 0 Option 10: Modular Tanks 

Modular tanks are field fabricated tanks consistmg of a 45 mil PVC liner and gaJvanized 

steel walls. 

5.21 0.1 Technical Feasibility 

The followng sections discuss the technical feasibility of Option 10. 
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5.210 1 1 Heated Real Estate Necessary 

RATING - (Disadvantage compared to Base Case) 

Modular tanks cannot be installed on the 750 Pad in an adequate heated storage space. 

Additional heated storage space must be provided. 

5.210 1 2 Chemical Resistance 

RATING: + (Advantage compared to Base Case) 

The PVC liner in the tanks wll be chemically resistant to contents of C Pond. 

5 210.1 3 Ease of Sludge Removal 

RATING. - (Disadvantage compared to Base Case) 

Due to the large size of the modular tanks, sludge removal is thought to be dlfflcult due 

to the depth and size of the tank. 

5 2 1  0.1.4 Hazards Analysis/SAR 

RATING: - (Disadvantage compared to Base Case) 

SAR documents from existing modular tanks on srte, could be used to help prepare new 

SAR However, revisions and rewews would still exist for new SAR documents. This affecta, 

schedule and cost. 

5 2 1  0.1 5 Ease of Sampling/lnspection 

RATING: + (Advantage compared to Base Case) 

Due to the sue and smail number of tanks, inspection and sampling would be very easy 

compared to base case. 
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5 2.1 0.1.6 NEPA Requirements 

RATING: - (Disadvantage compared to Base Case) 

NEPA documents from exlsting modular tanks on site, could be used to help prepare new 

NEPA documents. However, revisions and rewews would still be required for the new NEPA 

documents, this impacts schedule and cost. 

5.2.10 1 7 Maintenance 

RATING: 0 (Equivalent to Base Case) 

The mamtenance required on Opbon 10 tanks is predicted to be minimal. 

5 2.1 0.1.8 Emergency Liquid RemovaVRepair 

RATING: - (Disadvantage compared to Base Case) 

Emergency liquid removal with Option 10 tanks wll require an empty, equal or greater rlze 

container for transferring purposes Furthermore, Option 10 tanks can not be moved for repair. 

This increases the difficultly in reparr because the larger quantity of liquid wll have to be removed 

before repairs are made. 

5 2 1  0.1.9 Susceptibility to Operator Error 

RATING: 0 (Equivalent to Base Case) 

It Is suspected that the greater number of operations assodated with the containen 

increased susceptibility for operator errors and conversely, the fewer operations decreases the 

susceptibility for operator errors. Option 10 tanks have a small number of assodated operations 

comparatively to the other options. 
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5 210 1 10 Secondary Wastestreams 

RATING: 0 
~ 

(Equivalent to Base Case) 

Modular tanks will become waste after use. Optron 10 will create an average amount of 

waste. 

5 2 1  0 1 11 Decant Capabilities 

RATING: 0 (Equivalent to Base Case) 

Modular tanks are large open top tanks making decanting for Option 10 relatively easy. 

5 2.1 0.1.1 2 Decontaminatron & Decommission 

RATING. 0 (Equivalent to Base Case) 

It is estimated that the decontamination and decommission of the Option 10 tanks wll be 

no greater or no less than the base case. 

5.21 0.1.1 3 PemMng 

RATING: - (Disadvantage compared to Base Case) 

Modular tanks cannot be erected on the 750 Pad. Therefore, no permitting exists. 

PermRting would greatly effect the schedule of the project. 

5 21 0.2 Schedule 

The following sections discuss the scheduling aspects related to Option 10. 

5.21 0 2 1  Construction 

RATING: - (Disadvantage compared to Base Case) 
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On-site construdon would be required creating problems of getting workers on stte, 

which greatly effects the schedule 

5 21 0 22 Design 

RATING: - (Disadvantage compared to Base Case) 

Tanks would have to be completely designed to fit project needs and constraints. Also, 

area where tanks are being installed would have to be analyzed. 

5.3 STORAGE OPTIONS SHORT LIST 

The followng smons  discuss the storage options deemed relevant and appropriate for 

the short list. 

5.3.1 Option 1: Roll-Offs, Open Top Containen with External Secondary Contcllnment 

The results of evaluating the crrteria agarnst each of the process options is summarized 

in Table 5-3. The followng sections discuss these results and their use in the short list selection. 

5 3.1.1 cost 
The direct costs of Option 1 were calculated using two different sizes of Ro l l 4  

contanem. The first estimate was for a 14-foot Roil-Off (Galbreath Model OSl472-1). The 

second estimate was for a 24foot Roll-Off (Galbreath Model OS22-1) In addition to the container 

costs, external secondary containment (Terrastar Model TS 1632 Galvanized Steel Structure and 

Tension Cables: Uner Reinforced XR-5, Over & Under Liner Geotextile 100 mil) costs are 

included. wlth the us8 of roll-off containers, an added cost is incurred for a truck-mounted rolloff 

trailer hoist. It was found to be slightly cheaper to rent the hoist for four months opposed to 
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buying a used hoist. Due to the weight of the filled Roll-Off containers, support pads must be 

placed under points of container contact wtth the external secondary containment to prevent 

damage to the contamment. Also mduded in estrmate were calculated costs per foot to install 

catwalks wtth handrails (to meet OSHA regulahons). Cost estimate worksheets are attached as 

Appendtx 6A 

5.3.1.2 SchedUlQ 

The sequence of operations required to install rolloff containers with external secondary 

containment is as follows: 

1 Removal of stored pondcrete and saitcrete from tents 3 and 4. Removal of 

process conveyor from Tent 6. 

Installation of the secondary containment floor in the tent 

Delivery and installation of the Roll-Offs in the tent on the secondary containment 

floor. 

Ereaon of the wails of the secondary containment. 

Filling the Roll-Offs with pond sludge. 

2 

3. 

4. 

5 

The key issue assocrated Hnth accomplishing the above activities is the delivery schedule 

associated wrth the rolloffs. The manufacturer has indicated that his delivery schedule will match 

the installation schedule for the containers. 

5.3.2 Option 2: Mobile FRAC Tanks with External Secondary Containment 

5.3.21 QBI 

The direct costs of Option 2 consist of 21 ,OOO gallon mobile storage Mobile FRAC tanks 

(VE Sinule step V bottom, deep well corrugations, no Internal crosa rods) and external 
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secondary containment (Terrastar Model TS 1632 Galvanzed Steel Structure and Tension 

Cables: Lmer Reinforced XR-5; Over & Under Uner Geotextjle 100 mil). The external secondary 

cownment will provide for the secondary containment. Also included are cost estimates for 

lined Mobile FRAC tanks. Due to the weight of elther of the Mobile FRAC tanks, support pads 

must be placed under points of container in contact with the external secondary containment to 

prevent external secondary containment damage. Costs of Option 2 are shown in the cost 

estimate detail worksheet (Appenduc SA). Costs shown on the worksheet lndude shipping and 

handling. 

5 3.2 2 Schedule 

The sequence of operations to install Mobile FRAC tanks with external secondary 

containment is as follows: 

1 Removal of stored pondcrete and sattcrete from Tents 3 and 4. Removal of 

process conveyor from tent 6. 

2. Installation of the secondary containment floor in the tent. 

3. Delivery and installation of the Mobile FRAC tanks In the tent on the secondary 

containment floor. 

4 Erection of the walls of the secondary containment. 

5. Filling the Mobile FRAC tanks with pond sludge. 

The Mobile FRAC tank manufacturer has indicated a delivery schedule of two tanks per 
I 

week can be maintained. This delivery rate will support the required installation schedule. 

5.3.3 Option 3: Roll4ff8, Open Top Containerr with HDPE Wrm 

5.3.3.1 rn 
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The direct costs of Opbon 3 were calculated using two different sizes of Roll-Off 

containers. The first consists of 21 cubic yard Roll-Offs (Galbreath Model 051472-1) where the 

second esbmate uses 34 cubic yard Roll-Offs (Galbreath Model 0522-1) Primary containment 

costs include HDPE linen (Gundline 60 mil. highdensrty polyethylene liner) with an HDPE net 

prowding an air space between the tank and the 60 mil. liner for leak detection and the actual 

rolloff contruners provide for the secondary containment. Option 3 wdl also incur the cost of 

renting a truckmounted rolloff trailer hoist. Costs of Option 3 are shown in the cost estimate 

worksheet (Appendix SA). Costs shown on worksheet indude shipping and handling. 

5 3.3 2 SchedulQ 

Delivery ctf the rolloff containers wlth an internal HDPE liner will define the critical path 

for C Pond sludge removal and storage. Delivery times on a container basis wil be longer than 

for unlined rolloffs due to the requirement to install and test the liner. The HDPE lined rolloffs 

require no external secondary containment. Therefore, unlike the unlined rolloffs, the HDPE-lined 

containers can be placed in SeMce a8 soon as they are positioned in the tents. There is no 

need to awad the delivery of all containers pnor to completing the erection of the secondary 

containment and starting fill operations. 

The vendor has indicated that a delivery schedule consistent wdh C Pond pumping 

operations can be achieved. 

5.34 Summary of Storage Option8 Short Ua 

As indicated In Section 5 1, the methodology used to establish the short list resulted In 

the following storage options: 

Option 1 - Roll-Offs with external secondary containment 
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OpQon 2 - Mobile FRAC tanks wlth external secondary containment 

Option 3 - Roll-Offs with HDPE liners 

I 

I 

I 

Only Option 3, Roll-Offs with HDPE liners, provides a sultable storage arrangement 

Because of the HDPE liner, Option 3 is surtable for storage of corrosive C Pond sludge in 
I 
I 

I 

I 
I addition to A/B Pond sludge. However, a cost analysis indicated that Option 1 is the most 

expensive of the short-listed options. The table below, summarizes the resub of technical, cost, 

and schedule evaluations of the short-listed options. 

OPnON SUlTABluly 
FOR N0 
POND 

SUITABIW 
FOR C 
POND 

1. RolloffsExternal 
Secondary 
Containment 

Yes No 

2 Mobile FRAC 
Tanks/Extemal 
Secondary 
Containment 

Yes No 

Yes I yes I 3. Roll-offs/HDPE 
Liner 

COST 
(EQUIPMENT 

ONLY) 

$23 M 

$1.2 M 

' $27M 

SCHEDULE 
(PROJECTED 

REMOVAL 
DATE) 

Before 12/95 

Before 12/95 

Before 12/95 

As a result of the technical and coWschedule analysis, fi was determined that a 

combination of Option 2 and Option 3 would prmde technically suitable interim storage at the 

lowest cost, and at the lowest expenditwe of storage space. In addition, the Option 2/3 

combination is antidpated to be capable of completing sludge removal ahead of the 12/95 target 

date. 

Figure 2-1 provides a layout of this combination of containers on 750 Pad. The 

combination of Mobile FRAC tanks for A/B Pond sludge and HDPE lined roll-offs for C Pond 

sludge will fit into the heated storage space afforded by existing Tents 3, 4, and 6. 
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5 4 STORAGE RECOMMENDATION 

The result of the storage option analysis actMty is a recommendation for interim storage 

of Solar Pond sludge on the 750 Pad. The recommended approach has the following 

characteristm: 

1. C Pond sludge will be stored in HDPE lined rolloff containers located in heated 

Tents 3, 4, and 6. The combination of liner and container satislies secondary 

containment requirements. 

A/B Pond sludge wll be stored in Mobile FRAC tanks with external secondary 

containment, located in heated tent 6 Secondary containment will be external to 

the tanks. 

Estimated cost: $3.2 million. This estimate includes equipment, installation, other 

direct costs, and indirect costs. 

2. 

3. 

4 Projected sludge removal date: Prior to December 1995. 

5. 

6. 

7. 

8. 

9. 

Leak detection capability wli be provided. 

Tent and container venQlation will be prowded. 

Personnel access capabilrty wll be provided for inspections, filling, and r e m d .  

Spare containers will be provided to allow container pumpdown for maintenance. 

A variance to DOE 6430.1A seismic qualification requirements may be required. 
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APPENDIX 18 
Summary of Positive Detections of 

Selected Constituents for Pond Water 
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APPENDlX I C  
LDR Treatment Standards - Pond Water and Sludge 



P 

STANDARD PROCESS DATA SHEETS 

P 

IOENTIFICATION NO 

000-020-00-001 

cu 
L' ' 

I CTr a 
I- ~ 

d 

0427CE 

EF400-50.11-0-0R 

a 2 - 

a 
L 

a 
L 

a 
L 

06/04/92 



STANDARD PROCESS DATA SHEETS 
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STANDARD PROCESS DATA SHEETS 000-020-00-001 

1 ,1,1 -TrI&loroethane 
1 ,1,2-Trkh!0r0-i ,22- 

TABLE 2.1.9.2 

LDR TREATMENT STANDARDS - POND SLUDGE 

mgll 0.41 (2) NA NA 
mgll 0.96 (2) NA NA 

Tfhloroemm (TCE) 
Trkhlorofluorornettrane 
Xylene 
1 ,1,2-Tridrloroethane 

~~ 

mgfl 10.91 (2) lNA -NA 
m@ 10.98 (2) INA NA 
mgil 10.1s (2) iNA NA 

mglkg 17.6 (3) INA NA 

2-Ethoxyethanol 1 - ~INCIN '4) "A INA I 
Cyanides (Total) I mglkg INA 1590 3) 1 NA 

Benzene I mglkg 3.7 (3) INA 
2-Nitropropane I - INCIN (4) INA 

0427CE 

EF4OO-SO I 1 -0-8R 

NA 
NA 

06 /04 /92  



TABLE 2.1.9.2 

Cadmrum I mql  INA (0.066 (2) 11.0 (2) 
Chromium (Totar) I mql  INA 15.2 (2) I NA 
Lead I msfi (NA 10.51 (2) I NA 
Nickel I mal INA 10.32 12) 1 NA 
,suver I mg/l (NA 10.072 (2) 1 NA 

LDR TREATMENT STANDARDS - POND SLUDGE 

(1) Wastewaters are defined by 40 CFR 268.2(9 as wastes that contam 
18811 than 1% TOC and 1 % TSS by wecght Also. for fool-FOOS 
solvent mixtures, wastewaters must contan less than 1 % TOC 
or 1% total FOO1-FOO5 solvents, by weight. 

(2) Concentration m waste e m c t  (CCWE) 
(3) ConcenGiion a waste (CCW) 
(4) Speufied treatment technology 

LDR 
NA - Not applicable 
INCtN - Incineratton 

- Land Disposal Restrictions, 40 CFR Pan 268 

Reference: "US, Pittsburgh, Pa.. Pond Sludge Waste Charactetuauon and Clanfrer 
Sludge Waste Charactemation Repon, Oelnrerables 224A and 224E Combmed, 
Ofaft Issued January, 1992, Final Repon, March 1992 

0427CE 

EF-000-SO 11 -04R 

\ 
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Accelerated Sludge Removal Study 
Container Materials of Construction 
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D W T  COPY 

MEMORAWDVM 
DATE : 16 July 1993 
FILE 8 961.283 

TO : J. H. Templeton 

PROM8 R. G. Posgay 

BUSJECT: Coating Syrtem Recommendation8 f o r  Waste Storage 

RW'EREICIE8 ACC8hrated Sludge Removal Study - Containor 
Conta~nero - Rocky Flats  corrosion Review 

Materials of Conatructron 

. 

T h i s  memo is presentsad in response to your rcsguest for 
coating recommendations for varfourr containers (carbon ntaol, 
stainlea8 stools, polyethylone, olypropylene and vinyl ester 
rainforced fiber lass, etc.) subfactad to tho service 
conditions a800c 9 ated w i t h  the sludga and waste Watar 
products i n  the various holdfng ponds a t  subjeat faaflity. 
Tho reconunendationa prorented ara preliminar 
quick review of tab1.B obtained from tho H a l h x ~ r t o n  NUS 
Pond/Sludge Characterization Study, and materialo of 
verified by a dotailsd study utilizing additional pro]rct 
background information and s i t e  data. 

1. The results of our investigation err. summarized asr 

1.1. Carbon rtmel containers must bo suitably lined on tho 
interior and coated on the exterior to withstand 
corrosion damaqa f o r  tho proposed 10 year de8ign. 

1.2. Stainless stool containera muat bo ruitably lined on 
tha intoraor and coated on tha extmior to withstand 
aorrosion damage for the proporod 10 year doaign. 

1 . 3 .  Thick wall polypropylene containors are aocoptabl8. 

1.4. Vinyl ertor resin laminated fiberglass containmrs Can 
bo sat isfactor i ly  designed to withstand tho  10 year 
daaiqn criteria. 

basod upon a 

COnntwotLOn SUqqa8t8d by EGCG. These reBUltP mU8t b8 

I .  



Page 2 
Rocky Flats corrosion Review 

2. The coating systems and/or resins which are satisfactory 
f o r  the service conditions listed include: 
2.1. viayl Ester Laminating Resin 

Oow Perakane 470-36 - 2 lay8rr of glass mat and 
topcoat = 60 - 70  mils DFT 

2 . 2 .  Vinyl Est8r Linings - 2 coat8 @ 10  - 12 mils DFT. 

Awaiting conlirmatlon from suppliers that have be8n 
c o n t ~ t 8 d .  

2 . 3 .  ~ p o x y  Phenolic ~iningr - 2 coats @ 10 - 12 mils D F T .  

Awaiting confirmation from suppliers who have been 
contacted. 

2.4 High S o l t d S  mino cured ~ p o x y  - 2 coats @ 10 - 12 
mils DFT. 

Awaiting confirmation from suppliers who have been 
contacted, 

Development of specification. dealing with abrasaves, surfaco 
preparation anchor p r o f i l e ,  application p~bC8dUr88, caulking 
and i n r p e c t f o n  should be developed. 
If you h a w  any questions or require additional information, 
please call me a t  713-676-7061, 

Raymond c+fim G. Posg y 

CC! BPR Pro mat File 
L R .  Za ii 
R.P.  Negri 

\ 
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APPENDIX 2A 
Calculations for A/B Pond Volume Estimates 



AJB PONDS - CONTENTS AND VOLUME REQUIRED FOR STORAGE 
JULY 8,1993 

CURRENT, GALLONS 
CURRENT, CU YD 

228,770 I 228,770 I 228,770 I 
1,132.60 1 1,13260 I 1,132.60 1 

TDS wT% 1.11% 0.89% 1 36% 
TDS VOL% 0 41% 0 28% 0 64% 
TSS wT% 15 21% 13.51 % 17 25% 
TSS VOLVo 7 31% 6.42% 8 33% 

TOTAL POND CONTENTS 2,101,431 
DRY SOLIDS, LB 31 9,564 
TDS IN SLUDGE, LE. 23,307 

2,077,077 2,131,299 
280,555 367,672 
18,478 29,005 

OPTION A - SLUDGE +WATER COVER +WASH WATER 

WATER IN SLUDGE. L6. 

!TOTAL. GAL I 347.770 I 

1.758.559 I 1.778.045 I 1.734.621 

OPTION B - LIKE A BUT DECANT EXCESS WATER 

SLUDGE S G. 
DRY SOLIDS S G. 
SOLUTION S G. 
WATER REQUIRED 
ABOVE SOLUTION 
25,000 GAL PER INCH 
PUMPING S G. 

POND VOLUME 
AFTER WATER COVER 
AND WASHDOWN, GAL 

WASH WATER, GAL 

1103 I 1090 1 1118 

1.010 1 1 008 1 1010 
2293 I 2294 I 2 315 

75,000 75,000 75,000 

1077 1068 1 089 
44,000 44,000 44,000 MaK)TOo1(IT FrmJ T e ~ p n R E F c r o O r r y ~  

347,770 I 347,770 I 347,770 I 

OPTION C - DEWATER SLUDGE TO 20.00% BY WT SOLIDS 

TOTAL, GAL 
SLUDGE, GAL 

]TOTAL. LB. I 1.597.821 1 1.402.774 1 1.838.362 1 

228,770 
228,770 

TOTAL, GAL. 
SOLUTION REM , LE. 
SOLUTION REM, GAL 

OPTION D - DEWATER SLUDGE TO 

TOTAL. GAL 63.377 I 55.715 1 72.833 

45.00% BY WT SOLIDS 
TOTAL, LB I 710,143 I 623,455 1 817,050 

168,902 I 148,494 193,968 
503,610 I 674,303 292,937 
59,868 I 80,277 34,802 

I -  -. - . - - - . -. - - 

SOLUTION REM., LB. 1 1,391,288 I 1,453,622 
SOLUTION REM. GAL I 165.394 i 173.055 

.- - 

1,314,249 
158.1 37 



VOLUME, GALLONS 
VOLUME, CU YD 
WTVo SOLIDS 
S G , DRY SOLIDS 
S G , CONT SOL” 
VoTDS, CONT SOL” 
S G  SLUDGE 

87,424 I 87,424 1 87,424 ~VOLUMEWC 

43282 1 43282 I 432.82 ~VOLUMICALC 

26 229401 25 30%( 27.50% MEMO lo TAB kom R WUIJIDZ. 

2445 I 243 I 2 46 M E M O l o T M h o m R N i n a a W U i J I D Z . ~ ~  

1 003 1 1 003 1 1003 u u m l o T M t m m a w . a w u i s m ~ ~  

0 16%l 0 13%( o I ~ % ~ M E U O  (o TM hom A wicmtw u~yo2 REF- 
1186 I 1178 I 1 198 ICALCUIATEO 

1 1 

 WATER IN SLUDGE. LB. I 636,470 I 640,007 631,392 ( C M C U I A ~  I 

DRY SOLIDS, LE. 
TDS IN SLUDGE, LB 
WATER IN SLUDGE, LB. 

B-CENTER SLUDGE 

44,221 35,234 53,322 CKOUUTEO 

15,058 14,731 15,370 C M ~ J I A ~  

730,385 I 733.01 5 727,159 CMUUATW 

VOLUME, GALLONS 
VOLUME, CU YD 

S G . DRY SOLIDS 
WT% SOLIDS 

48,026 VOCUUECAU: 48,026 48,026 
237 77 237.77 237.77 V#UIIICKC 

* 

10.1 2% 6 03% 14.50% MQlOlo TABhom A Mbmaur(Ul3192 REF- 
1 975 1 1 85 2 08 ~MEMO~TAB-ANWWUI=RIEF- 

S G I  CONT SOL” 

S G. SLUDGE 
%TDS, CONT SOL” 

1013 I 1012 I 1 014 ~MEW*TABI-A-WU~=~W- 

1 066 I 1040 1 1 095 hcuum 
1 83461 0 69%1 3 ~ ~ ~ M E M O W T A B M F L W - W U I ~ ~ ~ ~ P E F -  

A-POND SLUDGE 

DRY SOLIDS, LB 
TDS IN SLUDGE, LB. 
WATER IN SLUDGE, LB 

43,139 25,099 63,543 CALQMTED 

7,011 2.699 12,215 CKcuUTp) 

376.1 23 388,433 362,469 CMCULATEO 

DRY SOLIDS, LB. 
TDS IN SLUDGE, LB. 
WATER IN SLUDGE. LE. 1 

5,653 1 3,177 10,858 CMCULATEO 

218 } 21 5 218 c ~ ~ ~ l u r r o  

15,581 16,591 I 13,601 ~ALCU~TOD 

, 



Cuft @lOtlS 

I I I 

UM POND VOLUME 
30' Ffeaoud' 
24. Freeboard 

 SLUDGE VOLUME 10.80 I 2,181 I 

cu y a  gamno 

8324.85 1,681,313 
8,944.12 1,806,6@6 

I I 1 . 
I TOtAL VOLUME I SOLUTION] 

MI 8 NORTH POND 

.. 



30. Freeboard 
24' Freeboard 

7,442.27 
8,178.39 

451.21 

1,503,242 
1,651,928 

91.1 39 

L I I I I I 

7,131.1 0 
7,861 .a2 

30. F r k d  
24. Fraaboud 

1,440,389 
1,587,985 

DATE 

48,028 I 237*77 I m .  

TOTAL VOLUME - FiU VOLUME REMAINING SOLUTION 
r IN POND 30. FB. I 24' F E. VOLUME 

.I 

I .  
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17.10 0.00 253.00 10 

235.40 1 0.50 1 +84.5 0.00 I 8 5  
253.00 10.00 253.00 1 10 

I STATION 1 EAST-WEST 
NUMBER, COORDINATE 

253.00 I 10.00 15.70 I 0 50 

0+25 0.00 8.50 
17.00 0.06 
33.1 3 I 0.35 
9288 0.56 

15263 I 0.43 
21 238 0.48 
235.40 I 0.50 
253.00 10.00 

0+67 5 0.00 8.50 
16.60 I 0.19 
33.1 3 I 0 35 I 
9288 I 0 60 i 

I ~~~ 15263 1- 0.60 I 
21 2.38 I 0.52 - 

P 

235.40 0.50 - 
253.00 10.00 

1 4 9  ' 0.00 8.50 
18.20 0 31 
33.1 3 0.60 I 

9288 066 
15263 0.64 
21 2.38 0.64 
235.40 0 50 
253.00 I 10.00 

1+505 I 0.00 I 8.50 
15.80 044 
33.1 3 

152.63 0 68 
21 2.38 I 0 68 I 

I 235.40 0.50 I I 
I 
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CHECKED BY APPROVED BY DATE 
I 

2078 SOUM POND 

154.80 I 0.42 
t 21 4.20 I 117 

7 I 234.90 I 0.50 I j I 253.00 I 9.50 1 

\ I 



CALCULATION WORKSHEET abne. ioiia(oi.mi 

CLIENT 

& RocvrFum 
JCX NUMBER 

JR-//  98 

BASED ON 

EARTHWORK VOWMES Job - ABN42OS Dato - 05/02/1992 Tim0 - 14 48.00 

Station Cut Aroa Fill Aroa Cut Volume Fill Volume 
Sq.R. Sq.Ft Cu.Yd. Cu.Yd 

DRAWING NUMBER 

oto2oo 
ot00m 
O t  17.50 
0+2025 
ot6a50 
1 t looso 
1t5250 
1t6zso 
1 +79m 
1 +8250 

CHECKED BY 

-.70 
21593 
153.35 
153.59 
lS6.19 
147.88 
13SM 
13598 

2043.39 
2179 70 

APPROVED BY DATE 

0.00 
0.W 

91 o s 5  
6223 
5683 
6ao3 
7322 
131.50 

0.00 
0.00 

TOW Volumo - Cut = 2653.64 Cu.Yd 

Strip Volume - Cut = 0.00 Cu.Yd 

0.00 
165.00 
914.60 
96424 
12m.61 
1443.10 
1663.69 
1714.00 

2379.92 
2653.64 

0.00 
0.00 
2947 
54.69 
147.74 
244.86 
w.73  
39264 
432.82 
432.82 

Fill = 432.82Cu.Yd. 

Fill - 0.00Cu.Yd. 
&o- - Cut = 1 1  11260 Sq.Ft. Fill 35565.m Sq.Ft 

TOW S u W  AS08 - 46678.50 Sq.Ft 1 072 -8 
Totrlr La88 Strip Volumor - Cut - 2653.64 Cu.Yd. Fill - 432.8ZCu.Yd. 



CLIENT JOB NUMBER 
3R-I) 98 

EARTHWORK VOLUMES Job - kBN420 Dats - 04/30/1392 Time - 12.2330 

BASED ON 

Station Cutha  FillArea Cut Volume Fill Volume 
Sq.R. Sq.Ft. Cu.Yd. Cu.Yd. 

DRAWING NUMBER 

.0+02m 
0+00.00 
O+ 17.50 
ot26-23 
0+68.50 
1 + 1 0 ~  
1 +5250 
1 +R31in 
1 +79.00 
1 +82m 

CHECKED BY 

815.92 
679.61 
20.34 
20.36 
20.47 
20.56 

20.66 
20.69 
679.61 
815.92 

~ 

APPROVED BY DATE 

0.00 
0.00 

1438.32 
1408.78 
1386.66 
1341.58 
1321.94 
1379- 

0.00 
Om 

0.00 
55.39 
282.23 
288.03 
320.77 
35268 
384.74 
39240 

6w.30 
703.32 

0.00 
0.00 
466.12 
927.46 
3122.45 
5256.86 
7333.15 
7833.51 

8255.17 
8255.17 

Total Volume - Cut = 703.32 Cu.Yd. Fill - 8255.17 Cu.Yd. 

SMp Volume - Cut - 0.00 Cu.Yd. Fill - 0.00 Cu.Yd. 
Surface keas - Cut - 7663.88 Sq.Ft 
Total Surface Area = 46678.50 Sq.Ft 1 072 Acres 

Fill = 39014.63 Sq.Ft 

Totals Lbss Strip Volumes - Cut - 703.32 Cu.Yd. Flll - 8255.17 Cu.Yd. 



CLIENT 

A m  Y'OL 
BASED ON 

JOB NUMBER 

CHECKED BY 

EARTHWORK VOLUMES Job - ABC420S Date - 05/02/1992 Time - 1637:02 

APPROVED BY DATE 

Stabon Cut Area Fill Area Cut Volume Fill Volume 
Sq.Ft Sq.Ft Cu.Yd Cu.Yd 

oto3.00 
otmw 
0 t 16.00 
ot25.00 
ot67.50 
1 +09.00 
1 +som 
1 t6s.00 
1 +81.00 
1 +84.50 

2159.65 
191200 
1 42.09 
14216 
131.02 
1- 
13023 
13027 
1911 59 
a . 2 4  

0.00 
0.00 

103.04 
59.07 
76.23 

67.80 
9848 
OW 
0.00 

0.00 
229.54 
8sss3 
90331 
11 10.32 
1321.91 
1524.81 
1594.82 
2199.82 
2459.78 

Om 
0.00 
30m 
57.5s 
184.02 
213.97 
m.44 
42206 
451.21 
451.21 

Total Voluma - Cut = 2459.78 Cu.Yd Fiii = 451.21 Cu.Yd 

Strip Volume - Cut = 0.00 Cu.Yd. Rii = 0.00 Cu.Yd. 

T ~ b l  Surface Arm = 47437.50 Sq.Ft 
surf.cr An- - Cut = 1 m . 5 2  Sq.R Fil l -  36476 98 Sq.R 

1 089 AHOS 
TOWS Lorn Strip Volumes - Cut = 2459.78 Cu.Yd fill = 451.21 Cu.Yd 



CALCULATION WORKSHEET oarw i o i i o m ~ o  PAGE /3 OF /It 
CLIENT JOB NUMBER 

G R 6 R ~ Y  G u m  3R-j) 98 

BASED ON 

CHECKED BY APPROVEDBY DATE 

EARTHWORK VOLUMES Job - kBC42OT Dato - 05/02/1992 Time - 16-2332 

Station Cut Area Fill &ea Cut Volume Fill Volume 
Sq.Ft Cu.Yd Cu.Yd Sq.R 

4to3.00 
o+w.w 
0 t 16.00 
ot25.00 
ot67.50 
1 +09m 
1 +so30 
1t65.00 
1 t81.00 
1 t84.50 

860.20 
61255 
2342 
23.03 
22.97 
2290 
2284 
2284 
67255 
860.20 

0.00 
0.00 

1283.42 
1239.38 
1224.60 
1209.62 
1199.46 
1229.99 

0.00 
0.00 

0.00 
85.15 
291.25 
298.92 
335.12 
370.37 
-052 
4 17.78 

623.83 
723.17 

0.00 
0.00 
38027 
800.74 
2739.98 
4810.72 
6462.14 
71 14.50 

7478 94 
7478.94 

T0t.l Volume - Cut = 723.17 Cu.Yd Fill = 7478.94 Cu.Yd 

Strip Volume - Cut = 0.00 Cu.Yd Fill = 0.00 Cu.Yd 

TOW SU- Area - 47437.50 Sq.Ft 
surf- &OW - Cut = 7829.80 Sq.Ft Filf = 39&QI 70 Sq Ft 

1 089 &ma 
T o w  Less SMp Volumea - Cut = 723.17 Cu.Yd Fill = 7478.94 Cu.Yd. 

\ I 



CLIENT 

B-Sou7v 

JOB NUMBER 

EARTHWORK VOLUMES Job - kBS42OS Date - 05/02/1992 Time - 1704.43 

BASED ON 

CHECKED BY 

Stabon Cut Area Fill Area Cut Volume Fill Volume 
Sq-R Sq.R Cu.Yd Cu.Yd 

DRAWING NUMBER 

APPROVED BY DATE 

-0+0250 
0+00.00 
O+ 16.30 
0 + 2570 
0 t 69.70 
1 + 1230 
1+!53m 
1 t 63.70 
1 t80.00 
1+83Ao 

2039.72 
1896.05 
137.07 

136.41 
13325 
121.35 
136.10 
1880.14 
2023.81 

1a.w 

0.00 
0.00 

59.78 

4633 
3235 
37m 
15.19 
0.00 
000 

40.78 

ow 
1 8 2 2 1  
m 1 5  
84224 
1055.95 
7267.90 
1463.58 
1510.76 
21 19.37 
2365.17 

0.00 
0.00 
1 8.04 
3soSS 
lodti3 
189.08 
223.47 
233.18 
237.77 
237.n 

Total Volume - Cut = 2365.17 Cu.Yd. Fill = 237.n Cu.Yd 

Strip Volume - Cut = 0.00 Cu.Yd. Fill = 0.00 Cu.Yd. 

TOW Surf- Arm = 4703270 Sq.Ft. 1 os0 h 0 S  

&- - Cut a 13017 30 Sq.R Fill 34015.07 Sq.R. 

TOWS Less Strip Volumes - Cut - 2365.17 Cu.Yd. Fill - 237.n Cu.Yd. 



CLIENT JOB NUMBER 

f 
EARTHWORK VOLUMES Job - ABS& Oat. - 05/01/1992 Time - 14 41.30 

BASED ON 
I 

Stahon Cut Area fill  h a  Cut Volume Fill Volume 
Cu.Yd Sq*R Sq.Ft Cu.Yd 

DRAWING NUMBER I 

-0 t 0250 
O+oO.oO 
O+ 16.30 
0 + 25.70 
0+69.70 
1+1230 
1 +53.80 
1 +63.70 
1 +80.00 
1 +83.40 

CHECKED By 

8432s 
699.57 
a 1 0  
23.15 
2326 
23.36 
23.47 
2332 
699.57 
843.25 

APPROVED BY DATE , 

0.00 
0.00 

1181.38 
1133.53 
1191.88 
1154.84 
1120.50 
1129.08 

0.00 
0.00 

0.00 
71.43 
289.57 
237.62 
335.43 
37220 
408.19 
416.81 

635.06 
73222 

0.00 
0.00 
358.41 
76242 

2657.20 
4-51 
6257.15 
6689.57 

7010.38 
7010.38 

Total Volume - Cut = 732.22 Cu.Yd Fill = 7010.38 Cu.Yd 

SMp Volume Cut = 0.00 Cu.Yd. Fill = 0.00 Cu.Yd. 

fa surf- &08 - 47032.70 S q f t  
SUff8C@ Ana - Cut 7790.30 Sq.Ft Fill = 39242.40 Sq.Ft. 

1 080 &f@S 

Totals Less Strip Volumes - Cut = 732.22 Cu.Yd. Fill = 7070.38 Cu.Yd 

\ 



CALCULATION WORKSHEET -no. i a i i a ( ~ ~ o  PAGE 16 OF /?  
CLIENT I 

0 A S O  ON ORAWlNG NUMBER 

CHECKED BY APPROVEDBY DATE 

EARTHWORK VOLUMES Job - AA42OS Data - 05/04/19Q2 Tim. - 123232 

Station Cut Area Fill koa Cut Volume Fill Volume 
Cu.Yd. Cu.Yd Sq.n Sq.R 

0+00.00 
0+3040 
0 + 37.00 
ot43.00 
0 t 47.00 
0iW.m 
O t s a m  
o t 8 6 m  
1 + 19.00 
1 +64.00 
4+9w 
5to3ooO 
5+20.00 

-50 
0.00 
0.00 

298.33 
m.67 
m.32 
328.94 
0.00 

141.73 
145.05 
0.00 

17#w 
212s.w 

0.00 
040 

4.31 
9.70 
4.30 

om 

a.oo 
0.00 

O S 2  
0.89 

040 
0.00 

0.00 

0.00 
16631.95 
16631 .95 
16684.87 
1610235 
16749.20 
16818.68 

17015.85 
17314.84 

1884725 
1975Sa 

16889.24 

181%.87 

0.00 
0.00 
0.00 
0.48 
1.52 
2m 
3.31 

3.81 
5.38 

10.80 
loso 
10a0 

3.31 

TotrlVolume-Cut = 19769.29Cu.Yd. Fill - 10.80Cu.Yd. 

SMp Volume - Cut - 0.00 Cu.Yd Fill - 0.00 Cu.Yd 
Anu - Cut .I 27337.33 Sq.Ft Fill = 10425.67 Sq.R 

TOW Sum Area - 13WOO.W Sq.Ft. 2.984 Aom 
Totals baa SMp Vobmos Cut - 19759.29 Cu.Yd Ell = 10.80 Cu.Yd 



EARTHWORK VOWMES Job - a A42OT Oat0 - OS/04/19$2 Time - 11 4827 

Station 

otoo.00 
ot3om 
ot37.00 
ot43.00 
Ot47 00 
ot5200 
ot58.00 
ot86.w 
1 + 19.00 
1 +64.00 
4 + 9 m  
5t03m 
5t20.00 

Cut Area Fill Area Cut Volume Fill Volume 
Sq.R Sq.R Cu.Yd Cu.Yd 

31332.50 
78250 
201.81 
15725 
151.38 
15725 
151.87 
15038 
1 53.76 
158.65 
45SW 
995.00 
1395.00 

0.00 
0.00 

221.31 
32200 
-09 
322m 
a 6 2  
342.87 
32825 
247.07 
0.00 

0.00 
om 

0.00 

lfocpo26 
1 m . 1 6  
18032.02 
18060.59 
1 8095.6 1 
18255.39 
18441.19 
18701.53 

17041.67 

22426.88 
22724.25 
23476.65 

0.00 
0.00 
29m 
09.70 
14386 
211.48 
278.97 
604.86 
1014.99 
1495.10 

3000.70 
3oO0.70 
3oO0.70 

Total Volume - Cut = 23476 65 Cu.Yd Fill = 3000.70 Cu.Yd. 

SMp Volume - Cut = 0.00 Cu.Yd. Ftfl - 0.00 Cu.Yd. 

TOW Sum Area - 1-uYm.00 Sq.Ft. 2.984 Acnr 
surf- Ar.88 - Cut = T1398.63 sq.Ft Fill - 52601.38 sq.Ft 

TOWS Less SMp Volumes - Cut = 23476 65 Cu.Yd Fill = 3000.70 Cu.Yd 





APPENDIX 28 
Calculations for 207C Pond Volume Estimates 

\ 



299,155 I 231,759 I 361,430 I 1 
WATER, GAL. 
ADDITIONAL, GAL. 19,185 I (S9,945) 94,162 
TOTAL SOW REQ., GAL. 411,717 I 332,586 486,693 
WASH WATER, GAL 44,000 I 44,000 
TOTAL VOLUME 
INCL. DILUTION & 455,717 I 376.586 1 530,693 I 

44,000 MEUOTO#.T FMJ ~ ~ m o * a ~ r c o u y ~ m ~ w i n w  

WASHDOWN, GAL. 
TDS WT% 
TDS VOLYo 
TSS WT% 
TSS VOL% 

45.80%( 51 05%1 42 ~~%PRKIATOWMHOOWW 

7 48% m o n ~ o ~ o o w w  

4 80%( 3 58%l 5 7 7 % p R l o c r t O ~ ~  

23.85%1 27 24%( 22 11%pRo(\T0~ooww 
6S9W 4 9 8 4  

SLUDGE 

VOLUME, GALLONS 275,294 I 275,294 I 275,294 VOLUUE CALC 

VOLUME, CU R 1,362.93 I 1,362.93 1,362.93 VOLUMECAU: 

YoTDS OF SOL" 36 99%1 34 82Yo 38.72%(nW DATA FROU wtoloz 

S G  OFSOL" 1331 1 1 321 1 343 (TIWMTAFROUWQIOZ 

CRYSTAL 

1 

SOLUTION 

DRY SOLIDS, LB 350.1 89 226,004 455,052 
DRY CRYSTAL, LB. 2.1 05,750 2.01 3,376 , 2,250,014 

TOTAL POND CONTENTS 

WATER, LB 

4,788.081 1 4,669,279 4,931,416 

2,332,143 2,429,898 I 2,226,350 \ 

I .  . 



207 C POND 

O W W 9 2  I 487,229 

08/31 192 426,873 
09/10/92 392,531 
06/29/93 I 351,833 

07102192 I 455,848 

INPUT DATA FROM EARTH 3 

640,727 I 387,318 

701,083 I 326,962 
735,425 I 2n,708 
776,123 1 238,114 

672,108 I 355,937 

I 

C402M 
C402L 
C923L 
C402C 
C402S 
C402T 
C518T 
C615T 
C702T 
C831T 
C91 OT 
C629T 

5584 3 
494 64 
563 00 
192.03 
368 07 

2725 59 
2256 82 
2412 18 
2256 82 
2113 37 

1741 86 
1937 aa 

UNCHANGIN 

MAXIMUM POND VOLUME 
(30" Freeboard) 

CRYSTAL VOLUME - 4/02/92 
CRYSTAL VOLUME - 9110192 

SLUOGEVOLUMF 
measured 

by difference 

cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 
cubic yards 

VOLUMES 
cu vds 

5,584 3 

302 6 
388.4 

368 1 
1 92.0 

gallons 

1,127,956 

61,123 
70,456 

74,345 
38,788 

VOLUMES CHANGING WITH CHANGING SOLUTION LEVEL 

IN POND REMAINING VOLUME 



CLIENT 

EGrtt. R o c ~ v  F ~ A T S  

JOB NUMBER ... 
BASE0 ON DAAWNG NUMBER 

8Y 
T e  

CHECKED BY APPROVED BY DATE 
7-7-qf 



Eb t G  h k v  Finrc - 8 

I .  

<* 

ASED ON DRAWING NUMBER 



CLIENT 

E&&& ROCW ftnm 
JOB NUMBER 

J R - r m  

BASED ON 

BY CHECKED BY 

DRAWlNQ NUMBER 

APPROVED BY DATE 
7.7-93 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I 
I 

I 

I 

:I 7.J 

. !  

- 1  - 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

\ 



207C POND 
BOrrOM CO 

STATION 1 EAST-WEST ELEVATION ' 

UUMBER I COORDINATE 
O+OO 0.00 10.00 

248.00 10.00 
0+21.5 I 0.00 10.00 

21 S O  3.00 

- 

I 248.00 I 10.00 
0+248 1 000 10.00 

I 21.50 I 3.00 I 

248.00 10.00 
0+31 0 10.00 

21 S O  
209 50 

lORDlNATES 

I .  
t 

4 



J Z /  fa37 
CALCULATION WORKSHEET ~ ~ ~ 1 ~ 1 1 o m 1 ~ 1 1  PAGE 6 OF /d 

JOB NUMBER 
L J R - r r 9 ~  

BY CHECKED BY APPROVED BY DATE 
7-7-93 

EARTHWORK VOLUMES Job - A C402S Data - 05/02/1992 Time - 12:45*56 

Staaon 

otoo.00 
ot21.50 
0 + 24.80 
0+31.00 
0 +31.13 
0+39.00 
0+48.80 
0+6638 
1 +01.62 
1 t3688 
1 +46.70 
1 t 47.80 
1 +a00 

Cut k e a  Fiil kea Cut Volume Fill Volume 
Sq.Ft Sq.Ft Cu.Yd Cu.Yd 

186336 
9%- 
183.42 
175.02 
170.16 
114.45 
17020 
16299 
140.91 
13543 
13&60 
1 53.70 
1701 .os 

0.00 
0.03 
13.56 
37.54 
1Q9.55 
3869 
30.49 
98.46 
101.02 
%.a0 
25.38 
3.14 
0.00 

0.00 
113a21 
1210.24 
1251.49 
12S2.32 
130254 
13S2.33 
1473 14 

1671 47 
1852.17 
1901.55 

190744 
2801 .a 

0.00 
0.01 
0.84 
6.71 
706 

28.67 
38.66 

21 5.59 
344 24 
366.31 
368e89 
388.07 

a5.a 

TOW Volume - Cut = 2601 26 Cu.Yd FiI1 = 368.07 Cu.Yd. 

strip Volume-Cut = o.mCu.Yd F~II - o.oocu.yd. 

Total Surface k e a  = 41664 00 Sq.Ft 0 956 Acres 
SUJfWO Afm - Cut = 17445 13 Sq.Ft Fill 23806 64 Sq.R 

TOWS Less Strip Volumes - Cut - 2601 26 Cu.Yd Fill = 368.07 Cu Yd 

I .  

<* 



BASED ON 

BY CHECKED BY 

EARTHWORK VOLUMES Job - A C402C Dam - 05/02/1992 Tim. - 12.12.16 

ORAWING NUMBER 

APPROVED BY DATE 
7-7-93 

Stabon Cut koa Fiii koa Cut Volume Fill Volume 
Cu.Yd sq.f t sq.Ft Cu.Yd 

0+00.00 
0+21.50 
0 + 24.80 
0+31.00 
0+31.13 
0 + 39.00 
0+46m 
0+6648 
1 +01.62 
1 +was 
1 +46.70 
1 +47.80 
1 +a.m 

1 930.4 1 
1082.41 
240.66 
224.28 
183.89 
214.20 
203B 
17703 
148.14 
149 67 
179.24 
2m27 
1155.76 

0.00 
0.00 
3.7s 
18SS 
!j6.23 
2202 
766 
60.70 
45.98 
55.12 
14 23 
0.00 
0.00 

0.00 
1191.59 
1271 22 
1324.60 
1=58 
1383.61 
1443.96 
1581.95 
1794 15 
1988.60 
2048.41 
zos&25 
2709.82 

0.00 
0.00 
023 
284 

3.02 
14.42 
10.71 
4350 
113.1 1 
179.13 
191.74 
19203 
1 9203 

Total Volume - Cut = 2789.82 Cu.Yd Fill = 192.03 Cu.Yd. 

Sblp Volumo - Cut = 0.00 Cu.Yd Ftll = 0.00 Cu.Yd. 

TOW Surfma Aroa = 41661 00 Sq.ft 0 956 Acmr 
Surhcr &Om - Cut * 2W29.59 Sq.Ft. FiiI = 20734 41 Sq.Ft. 

Totals Less Strip Volumes - Cut = 2789.82 Cu.Yd E11 = 19203 Cu.Yd 

\ 





APPENDIX 2C 
Calculations for the Clairifier Volume Estimates 
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INTEROFFICE MEMORANDUM 

SLUDGE 

DATE. 

TO* 

FROM- 

SUBJECT 

cubic feet gallons 

1,588 1 1,880 

May 20, 1992 

T. A. Bittner 

SOLUTION 
TOTAL 

J H. Templeton 

Rocky Flats Solar Pond/Pondcrete 
Stabrluatton Project 
Brown & Root Job No. JR-1198 

2,004 15,Ooo 

3,592 26,880 

REFERENCE. Clarifier Sludge and Solution Volume 

This morning EG&G personnel took depth measurements in the clanfier Based on my earher 
conversauon with you (T A Bittner), you telt the sludge layer would be approximately level and 
only a single measurement from the top of the solutron to the top of the sludge layer would be 
required. 

The samplers found that the sludge layer stlff enough to feel when lowenng the measunng rod into 
the clanfier. This made the measurement much easier as they then only had to measure the wet 
portlon of the strck. After takrng that measurement, they took their d a l y  measurement from the 
top of the overflow weir to the top of the solution The measurements taken were: 

Top of solubon to top of sludge 4'-1'' 
Top of weir to top of soluhon 1'-2 25" 

Based on these measurements and EG&G drawing 8418-E-09 the following volumes were 
calculated. 

1 ~~ VOLUME II 
II I U 

11 MAXIMUM FILL 1 4,150 I 31,000 11 

t 



CLIENT JOB N W E R  

S t a t i o n  

BASED ON 

0+00.00 
0*21.50 
0+24.80 

0+33.13 
0*39.00 
0*46.80 
0+66.38 
1*01.62 
1 *36.00 
1 +46.70 
1+47.80 
1 +68.00 

0*31.00 

DRAWING NUMBER 

Fill Voluw C u t  Ate8 Fill Are8 C u t  vOlUR8 
Sq. F t .  Sq. Ft. Cu. Yd. Cu. Yd. 

BY CHECKED BY APPROVED BY 

1753.08 
886.18 
148.16 
147.97 
147.97 
146.45 
146.21 
138.30 
138.45 
133.44 
133.31 
137.00 

1579.60 

~~ 

DATE 
7-7-93 

0.00 
1.11 

88.98 
119.97 
197.65 
126.36 
105.38 
163.99 
119.69 
115.06 

44.4s 
7.89 
0.00 

0.00 
1030. 82 
1114.03 

1348.74 
1191.64 
1233.92 
1337.08 

1148.02 

1517.60 
1695s 22 
1743.73 
1749.24 
2428.78 

Total  Volume - Cut  = 2420.78 Cu.Yd. F i l l  = 580.42 Cu. Yd. 

S t r i p  Volume - Cut = 0.00 Cu.Yd. F i l l  = 0.00 CuoYd. 
Surface Areas - Cut = 14781.52 Sq.€t. Fill = 26882.48 Sq.Ft. 
Total Surface Area = 41664.00 Sq.Ft. 0.956 Act88 

T o t a l s  Le88 S t r i p  VOlUm88 - Cut = 2428.70 Cu.Yd. Fill = 580.42 Cu.Yd. 

B. 00 
lb. 44 
5.92 

29.87 
38.6J 
77.85 

111.32 
206.99 
391.12 
54'1.40 
576.4i 
577.47 
580.42 

\ 
I 
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CLIENT JOB NUMBER 

ARTHWORK VOLUES 

BASED ON 

I 
I Station 

DRAWING NUMBER 

0+00.00 
0+21. 50 
0+24.80 
0+31.00 
0+31.13 
0+39.00 
0*46.80 

1+01.62 
1 +36.00 

b47.80 

0*66.38 

1 +46e 70 

1 +68.00 

BY CHECKED BY APPROVED BY DATE 
7-7-93 

c ?OM0 VlorUHE 
~ o m c  Q b  192 -- 

Job - a:c910t Date - 07/03/1993 TImc - 09331323 
Cut Area 

Sq. F t .  

1395.00 
560.49 
94.07 
93.96 
93.96 
9.3.96 
94.11 
94.03 
93. e9 
93.89 
93.79 
93.79 

1395.00 

F i l l  Area 
Sq. F t .  

0.00 
33.49 
392.57 
424.04 
501.72 
424.11 
390.89 
447.15 
381.53 
360.10 
289.54 
249.20 

a. 00 

Total Volume - Cut = 1803.SU Cu.Yd. 

Strap Volume - Cut = (6.08 Cu.Yd. 
Surface  rem - Cut = 12142.79 Sq.Ft. 

c u t  Vohm. F i l l  Volume 
Cu. Yd. Cu. Yd. 

8.00 
770.58 

840.17 

868.01 
895.17 
963.39 

1086.02 
1208.63 
1242.76 

818. sa 
8149.62 

1246. sa 
1803.50 

F i l l  = 1943.35 Cu.Yd. 

F i l l  = 0.00 Cu.Yd. 
F i l l  = 29521.21 Sq.Ft. 

0.00 
13. 33 
39.37 
133.13 
135.36 
270.29 
389.17 
695. 94 
1236.73 
1720.98 
183Y. 12 
1850.18 
1943.35 

Total S u r f a c e  Area = 41664.00 Sq.Ft .  0.956 Acre8 
T o t a h  Le88 S t r i p  VOlURe6  - Cut = 1803.50 Cu.Yd. F i l l  = 1943.35 Cu.Yd. 

\ '  I 
I 



CLIENT 

E G E G  R ~ c ~ Y  Fcnn 

~~ 

BY CHECKED BY APPROVED BY DATE 

JOB NUMBER 

L I Rdl98 

Strtion cut bnr Fill Arm cut V O l \ l w  F i l l  Vdlm 
Sq.Ft. S q o  FL Cu. Id. Cu. Xd. 

1444.68 
s97.97 
la36 
la 24 
la 24 
la25 
la40 
180.31 

1QR 16 
1H.06 
189,86 
1W.88 

la. ii 

0. e0 
25.09 

35298 
381.15 
46212 
38c51 
359.31 
191,s 
34l.93 
328.58 
249.93 
289.67 

8. a 

0. rn 
811.76 
851.44 

877.9s 
97.17 
936.16 
1888,s 
1i39.76 
1270.57 
1-98 
1311.86 
1007.40 

1377.47 

0. m 
9.99 

33.09 
117. 76 
119.88 
243.19 
3s.63 
62& 69 
1117.79 

1631.86 
1663.43 
17U.86 

1m.a 

TOW V o h t  - Cut = 1887.48 Cu.Yd. Fill f 1 7 4 1 e 8 6  CUoYd. 

strip Volow - cat = 8.m Cu.Yd. Ff f l  = 8.88 Cu.16 
Seace  Arna - Cut = 12372.83 Sq.Ft. F i l l  = 29291.91 Sq.Ft. 
T O W  Surf- llvrr * 4166& W SqoFt. 0,956 llenr 

T O W S  h Strrp V o l ~  - C u t  = 1887.48 Cu.Td. Fill = 1741.66 Cu.Yd. 

\ 
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DATE: 

TO: 

FROM. 

SUBJECT. 

calcuiated sludge specific grawty 

catculated waght of sludge, lb. 

catcuiated wught of dry solids, lb. 

calculated wught of dry solids, tons 

June 25, 1992 

1.82 

588,200 

348,200 

174 

T. A. Bittner 

J. H. Templeton 

Rocky mats Solar ondlPondcrete 
S t a b w o n  Project 

r 
B m  & Root Job NO. JR-1198 

REFERENCE: 207C Pond and C M e r  
Calculation of Dry Solids in Sludges 

For 207 C Pond, based on the following information: 

I Volume of Sludge 111 Pond, gallons I 38,800 I 
the followne calcuWons can be made. 

Based on the June 16, 1992 reported total pond volume of 487,200 and the preliminary TDS 
measurements (only two sets of samples, data for four sets expected soon), 30,495 gallons of fnsh 
water must be added to the pond to - d m l v e  the crystal layer, - dilute the soiuuon to 35 wt96 solids, and - wash down the berm dunng reclaim (25,OOO gallons). 

This makes the present estlmate of the 207C pond contents pnor to proaJslng to be: 
dry soh& 348,125 lb 174 tons 6.43% of the total 
soluble salts 1,701,614 lb 851 tons 31.41% of the total 
water 3,368,387 lb 1,684 tons 62.17% of the total 

\ 

I .  



For the Clarifier, based on the following information: 

Wt. % Solids in Clanfia bottom 

Average wt96 solids 

Spcufic Grawty of Solutlon 1 1.041 I 

36.0 I 50.0 64.0 80.0 

36.0 I 43.0 50.0 58.0 

II TDS of Solutlon. % I 5.9 n 

Sludge S.G. 

Sludge Weight, lb. 

Dry Solids, lb. 

Dry Solids, tons 

I1 Volume of Sludge m C M c r ,  gallons I 11,880 1 

1.34 1.42 1.51 1.62 

132,600 140,500 149,400 160,300 

47,700 60,400 74,700 93,000 

23.9 30.2 37.4 46.5 

Total Volume of Material in Clarifier, gallons I 26,880 
* PeSTAB 

Soluble Salts, lb. 

Water, lb. 

As the waght percent soluis m the clanficr sludge is based on the sample taken from the top of the 
clanfier (36%), it is possrble that the matenal in the bottom of the clarifier has a higher wught parxnt 
soh& than at the top. Based on thu, the calculation for dry solids wdl be for a range of posuble 
contamed sohds vaiucs m the bottom of the c M m .  These arc shown Mow based on ranges from 
36 to 80% sohds for the packed matenal at the bottom of the clanficr. 

12,700 12,400 12,100 11,600 

202.300 197,800 192,700 18S.700 

Total m clarifier, Ib. I 262,7001 270,6001 279,5001 290,300 

Attachments: calcuiatlon Sheets (4) 

cc: IRz/wCH/BBR Project Fib No. 816 

\ 
I 
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1bHAltLIBURTON NUS 
I -nvironmentaf Corporrrtion 

TO: 

?a=: 

X " A L  CORRESPONDENCE 

SUBJtCT: BIcItOILormD Oy 207C 808CZtIC OIUVZT S I  

I have attempted in t h i c  mom0 t o  suramarizo f a r tho bonoLtt og a l l  
partias, all-thm spoeiffc gravity fnformationl on 207C that will bo 
dircu6oed lator today. Baercally, the two eetb of data an quertaon 
are the charactarization data (Drovidad 
laboratory) and an indopmdont study- conductu 
study facility 

L 
Thm apparent 8peaific gravitiem of t&8 & 
obtained by mramuring thr spraifia gravit 
HW8V.I' Wa h a w  t 0  4.8id. b.tW8.n t W 0  bot8 C 

This group contains all tha dat 
charaatarlzation, gaotechnical analy8in 
sampling (Data plotted in Fig 1). 
Tho avorrgo apparont ~pooific gravity o f  
is ~ a 4 i .  

Thie inelude6 data acquired during a 
apwimentr whar8 t h e  crolution~ war. 
lntarfermc8. Largo volum8a o f  ampla 

The avaraga apparmnt spacific gravity o f  
Study (0.t. p10tt.d in Fig 2). 

18 1.774.  

by th8 analytiaal 
at  tho trmatability 

raolved 601idm warn 
of thm aolution. 

f data 

gathered dUriw 
and stratification 

:ho dimmolvod aoLidm 

separate su i cu  o f  
rbmolutmly i r m m  o f  
W U 8  U886 f o r  -8 

\ I 



IL, 

Here again aro the two mots of  data: 
I 

I v 
The gaotachnical data (RMN t o  TE dated Mdy 13 I 1992 - Table 6 )  
shows an average TSS speciiic gravity 08 2.23. 

I 

Tho d a t a  from thm mdmptindont study sn a opooiric gravity 

Thee. two sets o f  data are vary cloloe to e r a  thor and oan for all 
pr8ctical purpoma b8 coxlardartid tha aamo. 

I of 2.167. 

I 
! 

xzz -TIIwxc a lwr l r tE l  
I 

1 8 .  2 7 3  & 
I ” \  

The independent study showed a TSS specific avfty o f  1 e 7 3 8 a  

H o w w ~ ~ ,  W. know t h a t  moat o f  t h e  clariffer contrntr con8 from Pond 
107A. Tho gootrchnioal data (m to Tb May1 13, 1992 - 9-1. 2) 
ohowe valueo around 2 ,  although thr valuor db not all m . ~  t o  ba 
right. 

r 2/ 

I 

\ 
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APPENDIX 3 
Logic Flow DIagrams 



B 
pc 

8 
b 
E- O 

f 

n 
0 
0 m 
Y 

\ 



8 

n 
(3 
OD 
N 

0 

4r 

Y 

n 
d 
QD 
N 

0 
OD 

Y 

n 
b 
OD 
(Y 

4 

b 

Y 

n 
(3 
OD 
N 

d 
(0 

Y 

n 
N 
o 
Y 

0 

Y) 

a 
N 
w 
Y 

d 
* 

n 
r) 

d 

N 

b 

m 
u 

n 
w 
OD 
4 

N 
\o 

Y 

n 
OI 
o 
N 

N 

Y 

n 
In 
m 
Y 

o 
b 

L. 

c3 
OD 
Y 

(3 

\o 

n n n- * In P- 
o b (0- 
N r) -- 
Y W  

o .I- In' 

i- 4- i 4- 

\ , 



OPTIonl 1.0 



0ma 2.0  



CLAR. - OPTION TO PUMP -YTHING TO 1- STORAGE 

\ I 



1 ATP- 
4.2 (239) -rl 

ATPAD 1 

SCORE = 4.1 (62)  

2a0 (TO 374) 

2b. SLUDGE (TO PAD) 

4.4 (175) 

4.S (67) 

6bo SLUDGE (amS PAD) 





OPTIoeS 6 

= 6.1 (283) 

6.2 (186) 

6.3 (83) 

AT PAD 



OPTIrn 7 

l B I  

--- (To 374) 



OPTIoeJ 8 



cuIz1. - OPTION8 TO REDUCE VOL- OJBaE STORAGE 

Tmws#lQLT 
To 
PAD 

8utEA8 
CASE 3 
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APPENDIX 4 
Master Equipment Usts 

DRAFT 
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INTEROFFICE MENORANDUN 

nate: 15 Jul 1993  

F i l e :  9 6 1 . 2 8 3  

TO t J. A.  Schmidt 

Subj eat: E G t G Rocky Flats, Solar Pond PrOjQCt 
Brown and Root, Inc., Job No. JR-1198 

Roforena8: Accelerated sludge Removal Pwogect 
Transfer Pumps 

The existing Wilfley horizontal centrifugal and the Wildan 
diaphragm pumps arm included on th8 61% Block Flow Diagrams (Em) 
and corresponding Equipment Listsc8narios. All of these pump0 hav8 
been sized for a spacific application i n  the Pondsludqe procasa 
Flowsheets. Eaah pump is designed to pump within a sp8cified flow 
rata envelope given th8 target f luid density, solid8 percent, total 
dynamic head (TDH), pipe friction looses and viscosity. 

The Wilden pumps, (P-34 and P-35) and the Wilfley model Ad 
pumps, (P-02, P-06, P-10, P-12, and P-18) are to be used to pump 
water and b r i n e  solutions. The TDH calculations are generally 
limited to pipe friction lasseo with little to no solids, 
elevation, or pipe fittings corrections. Tha diaphragm pump 
capacity can be varied from near zero to its rated capaoity by 
ad]ustments to the air pressure and volume to thm bladders, thu8 
incrrasrng or decreasing the stroke cycle. Reairculatfon lines can 
be installed on t h e  discharge o f  horizontal centrifugal pumps to 
vary their output from zero (full recycle) to rated capacity (no 
recycle). In each case, there are no suspended solids and th8 
liquid w i l l  flow a t  widely varying rates. 

The transfer of pondsludge slurry to containment will ba 
accomplished with Wilfley model K puarps P-01 and P-24/25. In 
addition, an unnamed sludge tranafer pump, P-?? to be purchaaed 
will be used on Block Flow Diagrams 4.2, 4.3 and 7.1 (B-Pond Sludge 
Removal options). 

The Wilfley, model K pump will move the pondsludge slurry, 
provided the viscosity 1s less than 300 to 600 cP. Also a givan 
siza purap will only accommodate some maximum siza driver. For 
example, the 2" X 1" pump will accept up to a 15 horsepower motor 
and t h e  3 "  X 1-1/2" pump w i l l  accept up t o  a 100 horsepower motor. 
Rafer to t h e  attached Wilfley fax. 

If the viscoslty exceeds the 300 to 600 CP range, a 
progressive cavlty (PC) gumg must be used for th8 Ifunnamed sludg8 
transfer Also, i t 8 '  capacity must match the minimum ZloW 
rate o f  pump P-25 ,  estimated to b8 approximately 50 GPM, if the 
proqrcssive cavrty pump is to feed t h e  auction of P-25. The maximum ; 
capacity of the MoynO progrmssive cavity pump P-05 i s  30 GPM a t  460 

2 'd 



RPM, according to supplier Bullfn Pump in Houston. Therefore a 
larger PC pump if needed is required as a transfer pump, 

The sub-contractors sludge reclaim pump will have a great 
tendency to "break upla gelatinous and solids chunks, The static or 
scalping screon used t o  removo tha overoizm is assumed to be 1/Z" 
or less. Lacking rheological data on the nature o f  the sludges,  we 
can reasonably asaume that the screen undersize w a l l  have 
sufficiently low viscosity to require only a horizontal centrifugal 
Pump* 

Nono of the modal AG pumps discussod abovo can be usod 
successfully as a slurry/aludgo transfor pump, These pumps w i l l  
handle up t o  about 15 to 20 percent solids fairly woll, but will 
only clear a 118" particle. AO pumps arm de8rgnad with cloaor 
tolerances than are tha model X pumps. Also ,  t h e  model AO pumps ara 
designed more f o r  corrosion than for abrarion as ar8 tha harder 
modo1 K pumps, Th8 AG pump impeller, Brinell Hardness Number (BHN) 
is approximately 2 S 0 ,  veraus a BHN o f  450 to 500 for tha model K. 

The viscosity component in itself will only a f f e c t  the motor 
horsepower requirement f o r  a givon flow rate, fluid d m d t y ,  solidrr 
percentaga and TDH. Tha largar th8 viscosity, tho larger the 
horsepowor required to daliver the samo flow rat., Howavor, sine8 
each pump mentioned haa b8en sizmd, given critaria including 
viccosity, a new flowrata for a givon pump can be estimated if tha 
viscosity changes. For example, the brake horsepower or the TDK ar8 
somewhat proportional to the viscosity, If the 8 0  GPM, P-25 
requireo 20 HP 0 5 0  cP, and requires 3 0  HP at 100 cP, then tha 
approximat. flow rata for the 20 HP p u p  at 100 CP is = 8 0 * 2 0 / 3 0  Or 
53 GPM. 

The solids percent and t h e  si20 fraotion of t h 8  slurry may 
dictate what the pump minimum speed and capacity ra8lly 1s. For 
example, cavitation and/or sanding up of the pump or plpeline wrll 
result i f  the pumping speed is le88 than th8 sol ids  sattlinq rate.  
Therefore, a target flowrate must be stated, the viscosity, solids 
and pipe length determined, then tha line sized to produc8 
approximately 8 to 10 ft/sec. 

DISTRIBUTION: 
Lo A. Collins 

W .  C. Hender8on 
J. H. Templeton 

J. Re Zak  

\ , 
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A.R. WILFLEY AND SONS, INC. 
P,O. BOX 2330 
DENVER, COLORADO 80201 

277fd37 

COWANY: Brown Ik Ram 
A m O N !  BovdYwk 

FROM; Dovr Wherlrr 

, DATE: Jutv 12,1903 

FAX NUM8ER 4894314 

Boyd: 

Per our telephone canvwmtions last Thursday and Prlday, the following comment8 am 
offered in regard to thnr (3) of the pumps providod to Hslliburton on their PIOI 8080- 
3187-P-0014 of 8/12/82 for EG&Q 9 Rocky Fists, 

1. 

This pump I8 I 2"X l "  OWfhO8d V-belt dfivan Model K pump Wltt, 6 7% HP, 
1806 RPM matar. 

A, At 60 Cp thh pump would require 1 7% HP motor taklng into 8ccOunt the 
virboilty oortrrotions, 

8. At 100 Opt t h h  pump would require a 10 HP motor to hrndle thh 
VhUO8mI 

C. At 1000 ap thir pump wauLrzNp-1 ma nmxirnurn hotrepow 
motor that can be usrd with this pump I$ 18 HP, Therefon, the 
appmmrnato msxirnum vt$00srty of slurry that can be pumped with Will 
pump it 300 cp. 



2. Puma #P!24 and P-2n 

These pumps are 3"xl l4" direct connwted Model AO pump8 with 20 HP, 3800 
RPM maton, 

A. At 80 cp there pumps would requirUU4? motors taking into acmunt 
the vtscodtv conoohonr. 

%e 

8, At I00 op, thlr pump would require a 30 HP motor to handle this 
viscor itv. 

C. At 1000 cp thlr ~ u m p  wORI(I The maximum horsepower 
motor that can be ured wtth thtr pump Is 100 HP. Thwefore, thr 
appmxmato msximurn VI8COmy of rlutry that oan ba pumped with thh 
pump 18 606 op, 

Boyd, hopefully thb information will provide you wfth avorythlng that you need for 
your meeting8 thi8 weak, 

A, R,-Wilflry and Sons, Ina, 

David L. Wh8eler 
Waitern Regional Manager 



INTEROFFICE MEMORANDUM 

Date: 14 Jul 1993 

File: 961.283 

To: J. A. Schmidt 

From: E. J. York 

Sub3 ect : E G & G Rocky Flats, Solar Pond Prolect 
Brown and Root, inc,, Job No, JR-1198 

Reference: Accelerated Sludge Removal PrOgeCt 

Six different scenarios of pondsludge removal to satisfy 
requirements for interim of temporary storage of the Solar Pond 
mixed waste were selected from many alternatives on a weighted 
rating basis, The pondsludge from t h e  B and c Ponds and the 
clarifier contents will be reclaimed and stored in a containment 
system for a period of up to ten years. The necessary regulatory 
permitting along w i t h  an approved reprocessing technology and 
subsequent permanent storage requirements for the waste will be 
defined during the interim storage period. 

In essence, the pondsludge and Clarifier Waste Will be pumped 
insitu to containment systems located on the 750 pad area. Much of 
the installed equipment intended for processing the mixed waste8 
will be bypassed in favor of a simple reclaim t o  interim storage- 
In particular, nearly all of the Halliburton equipment to include 
the Batch and Averaging tanks and the RCM Mixer with their 
associated pumps; the pozzolan material handling system and the 
Half Crate pouring/conveying systems will not be used for sludge 
removal. In addition, equrpment installed for chemical and 
processing treatment t o  include pathogen Chlorination treatment, 
flocculation, and solids densification of the sludge will not be 
used for sludge removal. The DCS controller philosophy will be 
abandoned for a simple manual operation, 

Selected existing, leased, sub-contractor and support 
equipment including slurrylwater centrifugal aild sludge positive 
displacement pumps, screens, tanks, agitators and piping will 
comprise most of the reclaim options selected. An  equipment li%t 
accompanies each of t h e  following selected Block Flow Diagram8 
(BFD's) : - Case 1.0 - B-Pond Sludge Removal to Interim Storage - Case 2.0 - C-Pond Sludge Removal to Interim Storags - Case 3.0 - Clarifier Sludge Removal to Interim Storage - Case 4.2 - 3-Pond Sludge Removal to Interim Storage - Caae 4.3 - B-Pond Sludge Removal to Interim Storage - Case 7.1 - +Pond Sludge Removal to Interim Storage 
The last three cases are variations of Case 1.0. 4 mobilization 
and operation schedule with associated costs are to be developed 
for each by t h e  task committee, 

L. A. Collins W. c. Henderson 
J. R. Zak J. H. Templeton 
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MOBILE STORAGE TANKS 

FMc Tanks 

FULL500 6BL. CAPAcrrV 
* - 6- DRAINAGE 

FASTER CLEANING 
STRON~LLST CONSTFlUCRON 



Single Step" Features A R f a 7  
SPECIAL *DEEP WELr  CORRUGATION DESIGN ELIMINATES INTERNAL CROSS ROO BMClNd 
U C K  OF INTERNAL CROSS ROD 8RACINb AND LOCATlNO ROOF AAFTrRS OUTSIOE AUOWS COST 
SAVlNQS IN CLEANINQ. INTERNAL CONING AN0 MAINTENANCE 

0 114. A138 SEEL FLOOR, SIDES. AN0 TOP SHEETS MEAN LONGER SERVICE LIFE FOR TANK 
'V 80nT>M FLOOR ASSURES FAST AND EASY ORAINAGE 
DESIGNED FOR FLUID CAPACITIES UP TO ?S L8S. PER GALLON 

Front manway 18 
18' hinged 
'Quick Opm' 

of lkar urd lnducW mmm contru honalr 

REAR VIEW 

V.C. (ENTERPRISES 4 P 0. BOX 369 SPRINGER, OKLAHOMA 73456 (800) 234232$ 



- 

29-24 40th Aw,, LO% Mand Cw, NY 11101 (718) 392-1112 FAX (718)78&1008 

CATALOG 690 

I .  



MociuTank" / EconoTank= 

ENQlNEEREDFORSPEClFENBEW) 
A tno~t tmmmcm~ 
~ n g ~ m i l c c x s r j t w i t h y o u o n  
spocial containment noode and hdp 
adapt the ModuTanlc for Virtually any -- 

1 
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1 8W = UNLIMITED GALLONS, SUSMlC 4 VERSION AVAILABEE 





APPENDIX 58 
Vender Information: Roll-Offs 



A Sudbury Company 

Roll-Off Aluminum Open Top 

SLUDGE CONTAINERS 
Top Hinged Rear Door Style 

STANDARD FEATURES 
UV4" 5454-H34 aluminum floor. 

5/32" 5454-H34 aluminum sides 
3-1 /2"x6"~3/16" 6061 -T6 aluminum 
side posts on 24" centers 

W 1/4" 5454-H34 aluminum bulkhead. 
W 3/16" 5454-H34 aluminum tailgate 
W 4"x6"x1/4" 6061 -T6 extruded 

aluminum top rail 
3/16" 6061 -T6 extruded aluminum 
one piece rub rail and instde 
diagonal 
4" structural channel 6061 -T6 cross 
members on 18" centers. 
2" 6061 -T6 solid aluminum nose 
cone on 2"xV 6061-T6 boxed 
aluminurn channel long sills. 

U Steel hardware and wear points. 
-. Rear discharge door gasketed WI# 

1 ,, neoprene rubber matenat. 
All welds conttnuous- inside and 
outside 

H Outside dirt shedders 
U 6-5/8" 0 D rear rollers. 
H Dog house style container hook-up 

standard 
A vanety of opbons avarlable 46996 219-1 FAX 219/9464579 

. 
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CLOSED TOP ''Y ROLL-OFF SLUDGE CONTAINER SPECIFICATIONS 

- t  





A Sudbury ~omprny 
Posl Offlc. Box 220 

Wlnanuc. Indhna 46980 

Sludge Top 
Rolling Lids 

Sludge Ibp Rolling &Id Features 
One Easy Opemtlng Ratchet Raises Or Lowers The Lid Allowing Clearance For The Lid To 
Be Rolled Or Compressing the Gasket To Form A Seal. 
Lid can Be Opened And Closed In Less Than A Minute Under Normal Condttlon8. 
Tightening Lid By Hand Is Normally Sufflcient To Obtain A Leak R08btant Seai. 

0 Replaceable Nylon Side Bearings On Lids. 
0 Ten (10) Grease fitting8 in Each Rolling Ud. 

Lid Opening SiZSS Available In 80" x a", 54" x 80", And 44" x 80" Spaced On Contalner Per 
User's Requirement8 With 6" Minimum Oistance Required Between Lids. 

L 



, Movable Fkmt 



I 

515” (42’1 1 ‘7--.-----$ 
KING PIN REAR TOTAL 

APPROX WT 6,7oc) LBS + 12.300 LBS. = 19,OOOLeS. 

The cablo line pull ib 36,000 Iba which at 4!5* will allow tha 7” winch cyllndara to load 49.000 lba W M  the hoist I8 loword to 34’. 
a contrlnr weighing 69.000 Iba CUI k loadd. lhmfon. the PullQn crp.crtv of thlb unit. whon u u d  u derignd. will k in 
excma of 69,000 Ibr 

U‘ Factory Rated Up To 60,OOO Lbs. 
U -Hoist Frame - 8” x 4” x 3/8” A500 

Grade C Tubing. 
B Operating Pressure - 1850 P S.1. (2000 

P S.I. Max.) 
H ’Automatic Spring Loaded Front 

Container Lock. 
.=Lift Cylinders - 6”, 5”, 4” Double Acting 

Telescopic. 
U :Lift Cylinder Shafts 2%’’ Solid. 
P -Winch Cylindem - 7” Double Acting 
m .Movable Front Travel - 79” 
H -Cable - 718” EXIWRC. 

Slde Mount or Bottom Mount Tire Carriers. 
m - Auxiliary Hydraulic Outlet At Rear Wlth 

Four Spool Valve (Except for EX Series - 
Auxiiiary Hydraulic Outlet At Rear for EX 
Series Uses f ive Spool Valve.) 

UZCable Anchor - 4 Cable Clamps. 
mJ;Cable End - Swivel Type. 
BhCabie Sheaves - 10’’ 0. D. x 21h” I 0. 

Wlth Aluminum Bronze Bearings. 
B :Hydraulic Valve - 3 sp001145 G. P. M. 

With Relief. 
U80ump Angle - 50’ 
UrWorking Points - Greamble 
USRecommended Container Lengths - 22‘ 
UzSide Rollera - 4” 0. 0. Work Hardened 

Through 30’ 

Steel With Brass Bearings. 

m320.000 Lbs. Capacity Pusher Third Axle. 
r lrai ler Mounted Auxiliary Hydraulic Motor. 



7" Ooubk Acting Winch Cylindera And 
Rod Protoctora 

- __-- 
Contatnor ~ n d  b e d  is M- TO Any of swan LOCW In mttiona l o  Tnnstrr WWT 

---a -- 
From Trailor A X I ~  TO Tractor A X I ~  Thua Becoming Tho kg.ll#r. 

a* I 



"T M o d ~ l "  Taprnd Side 
Roll Off Containor 

G d h a t h  Sing10 Ax10 AolK)ff Holrt Wlth 
Scow Typo Sludgo ConWMf 

\ 





APPENDIX 6A 
Cost Estimate Detail Worksheets 
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APPENDIX 6B 
Material Transfer Options 
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RE-1 DATE 15JUL93 R U N  Yo. 32 ROCKY FLATS UKAI EVAWMTOI POWDS 
12.30 

CLASSIC SCJIEWLE REPORT - soat or ES, T F  

START BATE 1ocI93 FIY OATS 51oCt% 

DATA DATE loctpf PACE W. 1 

600 5 s  0 PQlO CIRMATIOU 

300 1s 1s 0 PUI) TO  PA^ no 

1- 7- 12- 1- 116 

1fApI9s* 5WY94 19swb ?at94 111 

a00 1s 1s 0 PUI) TO INTERIM STaRMI 1- wm 20- loocI91 111 

so0 10 10 0 RINSE POND 

700 5 s  0 D E W S  REWOVAL 

2 S M  WW4 27- loocI91 111 

9 M Y O s  lUuW 1loCIpi 1 m  111 

I42 0 0  0 W l N G  CQBLETE 

900 10 10 0 CLEANUP AND DEllolILItE 

10 0 0  0 FINISH 94 ACTIVITIES 
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CUSSIC SCHEDULE REPORT - SORT BY ES, TF DATA OAIt 10CWS PA= 10, 1 

Ml 

100 

150 

zoo 
400 

600 

300 

350 

(ldo 

900 

m 
u2 

900 

19 

0 0  

65 65 

30 30 

4s 45 

20 20 

5 5  

35 35 

3s 35 

35 35 

10 10 

5 5  

0 0  

10 10 

0 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

S T M T  PROJECT 

RCU P E W T  rm)lflCATlQI 

puRcIu# AND INSTALL SKlRTS L LXNERS 

PUQutE AND INSTALL CMAINEIS  

PROQSS mn-UP 
WYD ClRQMI1# 

pu, TO PAD no 
DEW1 AT )oo 

PUP TO INTERIW STORAGE 

RIM# PCUD 

OEM18 RMOVK 

P U I l N O  COILEIE 

CtUMlo AND OMOIlLlZE 

FINISW 94 ACTIVITIES 

% I  

96 

%- 

%- 

M -  

%- 

91 

91 

91 

91 

91 

I 

9' I 

91 

0 
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REPORT DATE 15JUL93 RUN NO. 37 ROClCl FLATS LOUI EV-ATOI PoyOS 

CLASSIC SCHEDULE REPORT - SQRT BY ES, TF 
12% 

START DATE lOc193 FIN DATE SlOCT% 

DATA DATE 1- PAOt WI. 1 

MI 

100 

150 

200 

400 

600 

300 

350 

1100 

500 

700 

w 
900 

Iu 

0 0  

65 65 

30 30 

45 45 

20 20 

5 5  

35 35 

35 35 

3s 35 

10 10 

5 s  

0 0  

10 10 

0 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

START PROJECT 

RCM PERNIT I#DlFICATIW 

PURCHASE AWD INSTALL SKIRTS L LINERS 

PURCWAtL AWD INSTALL CONTAINERS 

PROCESS I##Ic-uP 

C I R E M T I W  

PUT TO PAD no 

DECANT AT PAD 

PUT TO INTERIN STOMOE 

RINSE POI0 

DEUIS RMQVAL 

PUTINQ OO(PLETL 

C L W  AWO D ~ I L I Z E  

FINISH 94 ACTIVITIES 

w 
w 
w- 
96- 

w -  
w- 
91 

91 

91 

91 

91 

91 

91 

0 
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RE% JATE 15JUL9S RUN Yo. u 
CUSSIC SCHEDULE REPORT - SORT BY ES, TF 

12:52 
S T M T  DATE 1- F W  OATS 29J- 

DATA DATE 1oCloJ PAQC Yo. 1 

Ill 0 0 

100 65 65 

150 30 30 

200 45 45 

400 20 20 

600 5 5  

300 15 15 

aQ0 15 15 

500 10 10 

700 5 5 

rU 0 0  

900 10 10 

la 0 0  

loo0 130 130 

1100 90 90 

1200 loo 100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

START PROJECT 

R C M  PEIUIIT I#oICIcATIOw 

PUClUtE AWD INSTALL SJCIRTS & LINERS 

PURmAQ AND INSTALL CONTAINERS 

PROCESS II#lt-uP 

POND CIRCUUTIOl 

PUI) TO PAP 7% 

pulc TO INTERIM ST- 

RINSE PONO 

DEBRIS RMQVAL 

WlWQ tO+Ltn 

C L W  A N  D ~ I L l Z E  

FfYItW 94 ACIIVITlES 

t W  S T W  

DECANT CLEM LlWlO 

CQW#LIDATC DENSlFfEO WASTE 

116 

116 

116 

116 

116 

116 

111 

111 

111 

111 

111 

111 

0 

0 

0 

0 
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R E R .  DATE 16JUL93 RUN NO. 10 R O a [ l  f U T S  WLAR EVAPORATOR PONDS 

C U t S l C  SCHEDULE REPORT - SOIT BY ES, TF 
11:16 

400 10 10 0 PROCESS noow-UP 

600 10 10 0 SLLlDOE RECUlM 

300 10 10 0 wI1) TO PAD 750 

a00 10 10 0 wI1) TO INTERtM ST- 

500 2 2  0 UMll CWIC1ER 

700 2 2  0 DEBRIS RLIWIYM 

M 2  0 0  0 PlWllli -Eft 

OOQ 10 10 0 CLEANUP uo DawrtLtzE 
n3 0 0  0 f1ItuI 94 ACItVtTlES 
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RE-1 DATE 16JuL93 Ru Yo. 10 R W  FLATS SOUR EVAPORATOR PONDS 

CLASSIC SCHEDOLI REPORT - a T  8Y ES, TF 
ll:20 

STMT OAT€ 1octo5 flu OATt SloctOi 

DATA D A n  1- PA= W. 1 

6 0 0 2 0 2 0  0 SALT CRYSTAL DI#KVIYQ 

9 0 0 2 5 2 s  0 REtUIM TO WIO SIDE 

300 25 25 0 WWC TO PAD 750 

8 0 0 2 5 Z S  0 PWP TO fNTERIll SToRIct 

SO0 10 10 0 RINSE w10 

a O Q  0 PUIIWQ CQOLLTt 

1060 10 10 0 CLUYUP AND DEWOIILIP 

ws 0 0  0 FINSW 94 ACTIVITIES 

I .  
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0 a 0 0 
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